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February 12, 1979 


The Honourable Len Marchand, P.C., M.P. 
Minister of the Environment 

House of Commons 

Ottawa, Ontario 


Dear Minister: 


In accordance with the Federal 
Environmental Assessment Review Process, 
the Panel has completed a review of the 
proposal by Norlands Petroleums Limited 
to explore for hydrocarbons in Lancaster 
Sound. We are pleased to submit’ the 
Panel report for your consideration. 


The physical characteristics of 
Lancaster Sound, in combination with 
losistical \.problems**of \ thisvenorthern 
location, render the otherwise managea- 
ble problems of deep water offshore 
drilling, exceedingly, difficult at this 
time. The Sound is characterized by a 
short open water period and the presence 
of icebergs and icefloes can be expected 
at any time during the proposed drilling 
season. These concerns coupled with the 
internationally recognized biological 
uniqueness of the Sound lead the Panel 
to conclude that an ultra-conservative 
approach to drilling must be _ taken 
especially in view of the fact that this 
proposal represents the initial drilling 
venture in the area. The Panel has 
identified a number of shortcomings in 
the information presented as well as in 
the preparations proposed by the Propo- 
nent and has recommended that drilling 
be deferred until these deficiencies can 
be corrected. 


At the same time, the Panel conclu- 
des that a much broader review is requi- 
red of the present and future uses of 
Lancaster Sound, in order to _ avoid 
committing Canada to a course of action 
prejudicial to the optimum conservation 
and utilization of all resources in the 
area. The questions of potentially 
conflicting resource uses- must be 


February 12, 1979 


The Honourable Len Marchand, P.C., 


M.P. Minister of the Environment 
House of Commons 


Ottawa, Ontario 
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identified, and thus the desire of the 
local residents to participate in the 
development of resource use strategies 
must be recognized. The Panel supports 
their participation and recommends that 
a comprehensive review be carried out as 
soon as possible of potential resource 
uses of the Lancaster Sound area. 


Yours sincerely, 


D.W.l. Marshall 
Vice-Chairman 


Lancaster Sound Environmental 
Assessment Panel 
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EXECUTIVE SUMMARY 


In 1977, the Department of Indian 
and Northern Affairs (DINA) referred a 
proposal by the Proponent, Norlands 
Petroleums Limited, to cal ota tg nA one 
exploratory well in 1979 in Lancaster 
Sounds. CO the Federal Environment 
Assesment Review Office. The Lancaster 
Sound Environmental Assessment Panel was 
then established to review the potential 
environmental consequences of the 
proposal and to provide recommendations 
to the Minister of the Environment on 
its acceptability. In accordance with 
the initiating department's request, the 
Panel assessed regional considerations 
of Lancaster Sound as well as those of a 
site specific nature. 


The Proponent proposes to drill a 
single expendable exploratory well 
during the open water season to obtain 
stratigraphic information which might 
determine any hydrocarbon potential. 
Drilling would take place in approxima- 
tely 770 metres of water utilizing a 
dynamically positioned drill ship. 


The Panel requested and received 
relevant information from a variety of 
sources. Hearings were held in the 
communities of Arctic Bay, Resolute Bay, 
Grise Fiord, and Pond Inlet for the 
purpose of providing an opportunity for 
the residents to express their views 
about the proposed project to the Panel. 
Two phases of general hearings took 
place in October and November in Pond 
Inlet, where a more structured set of 
procedures was pursued to hear written 
and oral briefs presented to the Panel. 
At both the community and_= general 
hearings, the attendance was high and 
the public presentations were well 
prepared and presented. 
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The Panel assessed the future and 
prospective uses of Lancaster Sound as 
well as the Proponent's proposal. In so 
doing, the Panel concluded that a 
meaningful assessment of exploratory 
drilling in Lancaster Sound could not be 
made in isolation from the _ broader 
issues that affect all uses of the 
area. 


During the course of the assessment 
of the Proponent's application, the 
Panel considered potential impacts 
ranging from the physical and biological 
to the socio-economic. The ultimate 
conclusion of the Panel was that the 
Proponent is not sufficiently prepared 
at this time to undertake the proposed 
drilling in 1979 in a safe manner and 
with minimum risk to the environment. 
Accordingly, the Panel recommends that 
exploratory drilling of the Dundas K-56 
be deferred until such time as 


i)) the government has addressed the 
issue of the best use(s) of 
Lancaster Sound, 


(ii) the Proponent has demonstrated both 
a capability to deal safely and 
effectively with the physical 
hazards in Lancaster Sound = and 
operational preparedness to 
mitigate the effects of a blowout. 


In addition, the Panel outlined a 
number of specific conditions that the 
Proponent, or any other prospective 
company, must meet, if and when drilling 
Operations are allowed to proceed in 
Lancaster Sound. 


The Panel also addressed the DINA 
request for regional environmental 
clearance of Lancaster Sound and 
concluded such clearance would be 
premature, based upon the information 
contained in the Environmental Impact 
Statement (EIS) and the results of the 
review. There is inadequacy in the 
existing scientific knowledge of the 
Are tic and the Panel makes a 
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a recommendation for increasing 
government support for Arctic programs. 


As a result of examining’ the 
Norlands' proposal, the Panel also makes 
supplementary recommendations on certain 
issues that were indirectly associated 
with the project referral. These range 
from the public information program of 
the Proponent to the provision of public 
funds for intervenors attending public 
hearings. 
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“This exploratory well will probably not 
find any oil or gas, but we believe it 
will provide very valuable geological 
information in an attractive frontier.” 
J. RALEIGH, Norlands Petroleums Limited 
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CHAPTER 1 


SETTING & PERSPECTIVE 


Background 

In 1971, Magnorth Petroleums 
Limited commenced extensive seismic 
surveys on permits granted by’ the 
federal government in 1968 in the 
Lancaster Sound region to determine 
potential hydrocarbon bearing 


structures. Norlands Petroleums is a 
principal in Magnorth and has contracted 
to drill the K-56 well in Lancaster 
Sound. 


In 1974, the Department of Indian 
and Northern Affairs (DINA) granted 
approval-in-principle for Norlands_ to 
drill one exploratory well in Lancaster 
Sound. Under terms of the approval, 
certain general environmental conditions 
were to be met prior to granting a 
drilling authority. DINA provided 
guidelines concerning the required 
environmental studies, in March 1975. 
The Company had until 1977 to meet the 
approval-in-principle conditions, and 
carried out environmental field work in 
October 1975 and May - September 1976. 


The requirements of the approval- 
in-principle were not met by Norlands 
Petroleums and as ae result, the 
opportunity to obtain a drilling 
authority expired in August 1977. 
Subsequently, and in accordance with the 
1973 Cabinet directive establishing the 
federal Environmental Assessment and 
Review Process (EARP), DINA referred the 
proposal to drill one exploratory well, 
Dundas K-56, in Lancaster Sound, to an 
Environmental Assessment Panel. 


This Environmental Assessment Panel 
was established to review the potential 
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environmental consequences of the 
proposal and to provide recommendations 
to the Minister of the Environment on 
its acceptability. It should be noted 
that (consistent with proposals to drill 
in other areas’ off Baffin’ Island), the 
Department of Indian and Northern 
Affairs requested that a _ regional 
approach to environmental assessment be 
taken. 


Panel Formation 


The members of this Environmental 
Assessment Panel were: 


Mr. John S. Klenavic 

Federal Environmental Assessment 
Review Office, Hull 

Panel Chairman, 


Mr. David W.I. Marshall 

Federal Environmental Assessment 
Review Office, Hull 

Panel Vice-Chairman, 


Mr. C.A. (Sandy) Lewis 
Environmental Protection Service 
Department of the Environment, 
Hull 


Mr. Murray J. Morison 

Northern Program 

Department of Indian and Northern 
Affairs 

Yellowknife 


Mr. Ken B. Yuen 

Ocean and Aquatic Sciences 
Department of Fisheries and Oceans, 
Ottawa 


Brief biographies of the Panel 
members are found in Appendix 1. 


While the primary purpose of the Panel 
was to report on the ' environmental 
aspects of the Norlands proposal, it 
became apparent that socio-economic 
matters were closely linked to envi- 
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Mr. David W.I.Marshall (L-‘* ) 
Federal Environmental Assessment 
Review Office, Hull,Que. 
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Mr.CeA. (Sandy) Gewls (oA) 
Environmental Protection Service 
Department of the Environment, 
Hui, -Oue. 


Mr. Murray J. Morison (_J<nNh* ) 
Northern Program 

Department of Indian and Northern 
Affairs 

Yellowknife, N.W.T. 


Mr. Ken Bi’ Yuen (~<*) 

Ocean and Aquatic Sciences 
Department of Fisheries and Oceans 
Ottawa, Ont 
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ronmental considerations and thus Mr. 
David Gilday, of the Government of the 
Northwest Territories, Resolute Bay, 
worked with the Panel as an observer to 
provide advice and assistance on socio- 
economic matters. 


Three Inuit representatives of the 
Eastern Arctic Marine Environmental 
Studies Advisory Board (EAMES) were 
invited to participate in all of the 
community hearings as well as_ the 
general hearings. These persons were 
Mr. Allan Kooneeliusie and Mr. Simonie 
Alainga, respectively Chairman and 
Vice-Chairman of the EAMES Advisory 
Board and Mr. Abe Okpik, Information 
Officer for the EAMES Advisory Board. 


Referral 


Guidelines for the preparation of 
the Environmental Impact Statement (EIS) 
were given to the Proponent, Norlands 
Petroleums Limited, by DINA in March 
1978. The EIS and supporting document- 
ation were prepared by the Proponent and 
submitted to DINA in June 1978. The EIS 
for the exploratory drilling program in 
Lancaster Sound was submitted in July 
1978 to the Panel by DINA, the initi- 
ating department, on behalf of the 
Proponent for review. 


The Project 


The Proponent proposes to drill a 
single expendable exploratory test hole 
in 1979 in approximately 770 metres of 
water to a depth of 3050 metres. The 
purpose of the exploratory well is to 
obtain stratigraphic information which 
might determine any hydrocarbon 
potential. 


The proposed well, Dundas K-56, 
@/4.05 135 Nees te 15! 307) is. located? in 
the eastern end of Lancaster Sound, 
approximately mid-way between Bylot and 
Devon Islands. 


CAa&S CE“ CA, David Gilday, AtoA’nr 
por U<L dT oS Sns<Al (resolute Bay) 
Noa NS oilbe el" >° BARPdo* DPPbLIeebaer 
“eels bs Die < Sot NoA© “JIL 5 Ac 

roe eee (Cb os ieS 3 


Oca oc tao BAMESd 6° “bh — 
"deal OG oe eben Oo dol) > Poa c?’ om <i 
BARR oqo eo aod (SC obddS> Aoks 
iriG@e le evdcetre. ter NA io JeA-Cdd 
Soeo Merino TAC KP Cle b> =  <57 Ded 
eis Obes Cece eae NO PR ae Se (rdf YL 
EAMES dS bOLeTc 


Pr Gbel 


%PPNS CRE deo? Lee CPLN dot os 
INS se eo >” <i fido Norlands 
Petroleums Limited.dJcoP>Pc Ps >S Aoc- 
BB Sie eg Pe LS SN Fart) aye isl peat Del) ile ok Oe 
BS Adn* odd NdS NNGS CPSNS HLS Nas 
AocNPDbdoS Dobbec PS Of do 19780 dJ. 
Clo Lancaster Sound*!l AdC$ D%o<i§ Ns5J 
bPPSPOT eS BS cda* odd Ndolf NNGS HL~< 
NocleStda- Do>becbhNe* EARPd© bole- 
Roo Ol ese >a? [Gr 


Acs \% 


DS Adot% ocd NdS ICDYSTS AdCPLOS 
PAOD od Clo? 1979%F ALST ANe’’ - 
Ne OueGc. ANGSh tad? Cl 5, 35050 
PCrt Pidotbedsc CDal® Ables . Co 
AdC§ CDXLS® SDANPCDo <I a0 >eS TS LO 
cP SS CRLLE 


MiGs Aree Dundas K-56,(74 05"! 
SEIN, 8 15) 30'W) boelo? >* Lanca- 
ster. Sound, Pm? s<<sde POLCch*S “PP * C- 
oC <Ls Devon Island. 


10 


THE “PEEERING 


The Proponent proposes to use a 
dynamically positioned drillship of the 
Pelerin Class. 


Public Information 


In May 1978, prior to receipt of 
the EIS, officials of the Federal 
Environmental Assessment Review Office 
visited the communities of Pond Inlet, 
Arctic Bay, Grise Fiord and Resolute Bay 
and met with their representatives. The 
purpose of these meetings was to explain 
the Environmental Assessment and Review 
Process and the Panel hearings' purpose 
and proceedings; to distribute 
literature (in both English and 
Inuktitut on the Environmental Assessent 
and Review Process); and to distribute 
environmental studies and reports that 
were available. The officials visiting 
the communities also worked closely with 
the EAMES Advisory Board office in 
Frobisher Bay (the EAMES Advisory Board 
includes Inuit representatives from all 
ten communities on Baffin Island). 


The Federal Environmental 
Assessment Review Office also contacted 
government agencies and public interest 
groups that might have an interest in 
commenting on the proposal, and arranged 
to provide relevant material for their 
review. 


Copies of the EIS and its summary 
were deposited at the Council Office in 
each of the respective communities. 
Copies of an Inuktitut translation of 
the summary were also distributed to 
each community. 


Community Hearings 


In order to hear the views of the 
residents of the communities that might 
be most affected by the proposal, the 
Panel held hearings in Arctic Bay 
(October 12), Resolute Bay (October 13), 
Creswell Bay (October 14), Grise Fiord 
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(October 16), and Pond Inlet (October 
5 aS To further the Panel's’ under- 
standing of northern conditions and with 
the active support of the community 
councils, arrangements were made for the 
Panel members to live with Inuit 
families while in Arctic Bay and Pond 


Inlet, and to participate in local 
activities. 
The community hearings were 


exceptionally well attended and a wide 


range of concerns and views was 
presented to the Panel. 
General Hearings 

On October 18 and 19, 1978, the 


Panel held a general hearing at Pond 
Inlet where a structured approach was 
followed. A number of written and oral 
briefs were presented to the Panel from 
local residents and ObnLeials. 
government organizations and_ public 
interest groups. 


Representations were made to _ the 
Minister of the Environment, principally 
by native organizations, for longer 
hearings and a delay in the _ starting 
dates. The Minister of the Environment 
subsequently agreed that a second phase 
general hearing would take place 
November 27 to 229mat Pond. Inlet. The 
second phase was intended to permit a 
more detailed examination of issues 
raised at the October hearings. Addi- 
tional representatives from government 
organizations were requested to attend 
the second phase hearings. Because of 
commitments to another Panel project, 
the Panel Chairman, John Klenavic, was 
unable to be present at the second phase 
hearings and David Marshall, Panel Vice- 
Chairman, was appointed Acting Chairman 
for this phase. 


Transcripts of the general hearings 
were made and are available from the 
Federal Environmental Assessment Review 
Office, Ottawa K1A OH3. The general 
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Ottawa 


"Give us a chance to move forward at our 
own pace and in our own way and give the 
oil companies a chance to improve their 
technology in drilling and in cleanup 
facilities and then I think it might be 
time to discuss drilling. The time is 
not now. It is possibly in the future. 
TITUS ALLOLOO, Mayor of Pond Inlet 


Wa” (CP tein Gea too abo 
(lo? a i Cee oy role elo co ol <> 

eo) Be a Wiis 1) Waal ae ous? ca ney a aN lly Becid Giys ica 
See Ne bewawe ia Nd Ga 
Cn ce a ee eee LIC « 
CROP SS Nee Oe sec Tt 


15 


hearings were conducted using simulta- Chie ohia) Nor “boaflDs 
neous Inuktitut/English translation. DHECbe PS > ACHNdS P%e<cedsMe 


16 


oe 
PBN “ 


on 


& 


SIGS is 
OS 
6 


oS 


ee 


CHAPTER 2 


ASSESSMENT SETTING 


During the course of the community 
and general hearings, many general 
issues indirectly related to the project 
were noted. 


Concern was directed toward the 
impacts associated with possible 
extensive exploration and production. 
Many felt that oil and gas production 
and attendant transportation facilities 
will eventually follow the Proponent's 
one exploratory well. It was pointed 
out to the Panel that cumulative effects 
must be considered and that a program 
once initiated would gain momentum and 
become increasingly more difficult to 
StOp. 


It was emphasized that a balanced 


approach was needed to northern 
development by recognizing social as 
well as economic considerations. A 


number of presentations to the Panel 
brought out the existence of government 
policies being implemented with 
apparently minimal coordination. 
Examples of these policies included: 
Canada's national energy policy and the 
need to know our oil and gas reserves; 
the government's national objectives and 
piiordties for thes-north the, policy 
objective of achieving scientific 
excellence in Arctic waters; national 
parks policies; the Finance Department 
tax incentive scheme for frontier 
exploration; and exploration permit 
obligations of the Proponent. 


International considerations were 
referenced identifying the need for 
Canada to assert and maintain 
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sovereignty of the area. Canada's 
international obligation for polar bears 
and migratory “birds wast noted .= “ihe 
candidacy of the area for the location 
of International Biological Program 
(IBP) sites and a submission of 
Lancaster Sound to the United Nations 
World Heritage List was also mentioned. 


Another general issue dealt with 
social considerations and the recogni- 
tion of aboriginal rights. Many voiced 


the present importance of Lancaster 
Sound for commercial and _ traditional 
uses suche tas transportation, food 


supply, and sanctuaries. 


The geographic importance of 
Lancaster Sound as _ the only usable 
eastern entrance to the Northwest 


Passage as well as its unique biological 
productivity and aesthetic beauty was 
also stressed. 


Another important general issue 
referred to the present socio-economic 
setting of the area and to prospective 
future demands of the Sound to fulfil 
regional and national needs. 


The importance of these issues 
required, that the Panel noterestrircteits 
view to one exploratory well. The 
acceptance of the Panel as an effective 
vehicle for consultation and the quality 
and depth of the presentations was 
predicated on the expectation that the 
Panel would take into account the whole 
spectrum “of public (concerns, inv «its 
deliberations and make recommendations 
to the Minister accordingly. 
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NORLANDS PROPOSAL 


3.4 Introduction 


The purpose of this chapter of the 
Panel Report is to present the Panel's 
specific review of the Proponent's 
proposal to drill one exploratory well 
in Lancaster Sound in the summer of 
LOTS 


During the course of the 
assessment, the Panel considered a 
broad spectrum of potential impacts, 
ranging from the physical and 
biological to the socio-economic, for 
both site specific and regional 
considerations. 


3.2 Physical Environment 
Introduction 


Knowledge of the physical environ- 
ment is fundamental to all aspects of 
the proposal: the safety, design and 
planning of the drilling operation; the 
fate of oil should a blowout occur; the 
understanding of the ecosystem and the 
abigitys))*to predict environmental 
impacts; and contingency planning. ime 
thus comes as no surprise to the Panel 
that very extensive remarks have been 
made on the physical environment by 
participants at both the Pond Inlet 
hearings and the community hearings. 


Lancaster Sound is without doubt a 
complex ecosystem and _ the_ physical 
processes therein are characterized by a 
high degree of variability. be -Srs 
equally clear that a basic understanding 
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of the system will require many years of 
intensive research effort. Such a long- 
term approach in Lancaster Sound has not 
yet been forthcoming from _ federal 
government programs, and the Panel 
recognizes that certain fundamental 
questions are beyond the scope and 
capability of relatively short-term 
environmental studies and assessments of 
the kind undertaken by Norlands. In 
view of the many information gaps, the 
Panel recognizes that many statements 
made by intervenors were necessarily 
speculative in nature or depended upon a 
number of unconfirmed assumptions. 
Given the level of uncertainty, the 
Panel has nevertheless found that the 
report Offshore Drilling in Lancaster 
Sound: Possible Environmental Hazards, 
Milne and Smiley (1978), represents the 
best available compilation in proper 
context of what is known and not known 
about the physical environment’ of 
Lancaster Sound. 


Currents 


The structure of currents in 
Lancaster Sound is a reflection of the 
basic oceanographic features of the 
region. One feature is the movement of 
less saline and less dense Arctic 
surface water eastward into the Sound 
from Barrow Strait and Wellington 
Channel. There is also a_ westward 
intrusion of Baffin Bay water of higher 
density. However, the manner in which 
they mix and interact is complex, 
variable and not well understood. There 
is strong but inconclusive evidence to 
suggest that an estuarine-like circula- 
tion exists which may explain the high 
productivity of the system (through the 
upwelling of nutrient-laden bottom 
water). Water movements are also 
influenced by wind effects, tidal 
movements and density gradients. 
Combined with the relatively confined 
geographical configuration of the Sound, 
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currents are highly variable as_ to 
speed, direction and patterns. 


The EIS’ virtually summarizes all 
the existing scientific information on 
currents in Lancaster Sound, including 
data gathered by consultants contracted 
by the Proponent. However, most exist- 
ing data relate only to a small number 
of stations in deep water along the main 
channel and even the EIS concludes that 
deficiencies exist with respect’ to 
current data, particularly for nearshore 
areas along Bylot Island and Navy Board 
Inlet. A major gap is the lack of 
information on winter circulation which 
is expected to be different from summer 
errculation. 


A number of specific problems are 
not adequately addressed in the EIS. 
For example, the EIS states that the 
proposed drillship can maintain position 
invecurrents of up to 3.7 km/hr (abouts) 
m/sec). Yet Milne and Smiley (1978) 
estimate, and the Panel agrees, that 
maximum currents with 90 km/hr’ storm 
winds could reach up to 2 m/sec. The 
obvious questions are how often are 
currents expected to exceed 1 m/sec and 
what are the specific risks to’ the 
drillship or drilling operation when 
currents are in the range 1-2 m/sec. A 
more detailed understanding of current 
variability is also necessary before a 
predictive capability for iceberg 
movements can be established. This 
applies not only to surface currents in 
the area around the drill site and areas 
upstream from whence icebergs will come 
but also to subsurface currents which 
will affect iceberg movement over the 
depth range equal to the iceberg draft. 
Moreover, any operational iceberg 
prediction and avoidance program will 
have to be supported by a real-time 


monitoring program for currents. This 
the Proponent intends to do, _ but 
Strategic appreciation on how the 
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program will be conducted has not been 
demonstrated. 


Another area requiring much improv- 
ed data and understanding of current 
variability under differing atmospheric 
conditions is in the modelling of oil 
slick trajectories. As well, knowledge 
on currents, particularly nearshore, 
will have implications OG spill 
countermeasures effectiveness and fate 
of oil determinations. The Panel has 
been made aware of the current 
measurement program undertaken by Petro- 
Canada in 1978. This information, when 
it becomes available in early 1979, will 
contribute significantly to overcoming 
some of these data gaps. 


In summary, the Panel concludes 
that the proposed drilling should not be 
permitted to proceed until current data 
deficiencies are rectified and until the 
Proponent has demonstrated a _ better 
appreciation of the physical environment 
in which he intends to operate. 


Winds, Waves, Visibility 


A basic understanding of the wind 
climate and an ability to predict wind 
and weather accurately are needed in 
support of normal drilling operations, 
wave forecasting, the prediction of 
iceberg movements and surface currents, 
the modelling of oil slick trajectories 
and contingency planning and operations. 
Information contained in the EIS stems 
from two main sources, Resolute Bay and 
shipboard observations. However, there 
are a number of shortcomings to these 
data and the Panel considers them to be 
at best marginally adequate for environ- 
mental assessment purposes and grossly 
inadequate for operational engineering 
design and planning. Given the critical 
importance of reliable wind information 
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deserves. A more extensive meteorolo- 
gical program should have been carried 
out to provide more reliable statistical 
data and to achieve a detailed under- 
standing of the weather regime in 
Lancaster Sound. Included in such a 
program would be the frequency, charac- 
teristics ‘and patterns oof weather 
systems that affect the area, and the 
direction and duration of extreme wind 
speeds. 


Wave climate is governed largely by 
wind climate, so that knowledge of waves 
suffers as well from shortcomings in 
wind data. The EIS does’ provide an 
estimate of significant wave height 
versus return period. However, a wave 
forecasting capability has not _ been 
demonstrated by the Proponent. Contin- 
gency planning, analysis of potential 
contamination and fate of oil consider- 
ations require a knowledge of wave 
climate throughout the region. 


The Panel also questions the 
statement in the EIS that the existing 
data are adequate to estimate expected 
shut-down times of various operations 
due to high sea states. This may well 
be true but it has not been demonstrated 
to the Panel. Overall, the Panel 
considers the discussion of wave climate 
(including fetch, direction, duration of 
high sea state) in the EIS to be very 
rudimentary and not commensurate with 
the rigorous engineering detail that the 
situation demands. 


The Proponent has indicated his 
imtencion® tor “put rjin*+places* prior: to 
drilling a weather observation and 
prediction system. The Panel stresses 
that this involves far more than just 
the installation of hardware and that 
priority attention must also be placed 
upon the communications aspects. As 
well, the Panel recommends that further 
analysis of existing storm and extreme 
event data be undertaken prior to any 
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drilling, to ensure that maximum under- 
standing of the wind and wave climate is 
brought to bear. Finally, while the 
Proponent believes that such a weather 
prediction system could be put in place 
prior tor driulingsin 19/9,athesPanele is 
not convinced that such optimism is 
warranted. 


The question of visibility is also 
of concern to the Panel. The short 
description in the EIS, based upon data 
from ships' logs during August and 
September, indicates that for August and 
September, visibilities will be less 
ehanmoukmetom 29% and= 13/ eof ‘themtine, 
respectively. However, based upon a 
number of interventions, the Panel 
believes these values may be underesti- 
mated due to ground fog and _ local 
conditions and that fog may indeed occur 
for many days at a time. The Panel is 
particularly concerned about the impli- 
cations for iceberg monitoring and 
detection. It has been suggested that 
ship's radar detection of bergs will not 
be effective in fog. As. well epoor 
visibility will) significantly restrict 
aerial surveillance, as experienced by 
the Atmospheric Environment Service 
(AES) aerial ice reconnaissance program. 
The EIS does not address these issues 
adequately and the Panel recommends that 
errteriaseand), proceduresmEronumicepere 
alert and detection during periods of 
poor visibility be clearly identified 
prtorvetomany drilling. 


Ice and Icebergs 


The ice climatology of Lancaster 
Sound is of paramount importance to the 
proposed drilling. Ice san i1tsy many 
forms will have direct impacts upon ship 
safety and drilling operations, as well 
as upon the fate of oil and contingency 
planning and response. Ice is the key 
factor which separates drilling in the 
hiehe Arcticgssfrom, «the « majority, of 
Canadian operating experience. While 
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the EIS presents a reasonable summary of 
published Screntiric knowledge of 
Lancaster Sound ice conditions, more 
recent operating experiences in the 
Beaufort and Labrador Seas have not been 
taken into account in any substantive 
way. As well, the many and varied 
interventions made by hearing partici- 
pants expert in ice matters leads the 
Panel to conclude that serious knowledge 
gaps exist respecting the behaviour and 
variability of ice cover and icebergs, 
to ‘the extent that the severity or 
frequency of operating ice conditions 
cannot be predicted or anticipated with 
confidence. Indeed, the Panel finds the 
EIS to be overly optimistic with respect 
to ice and other physical hazards that 
could be encountered during the drilling 
season. Moreover, the Panel believes 
that given the serious implications of 
hazardous ice conditions, the Proponent 
should have pursued a more comprehensive 
program of ice studies, including field 
activity, to define operating conditions 
more clearly. This matter is particu- 
larly important in determining’ the 
effective length of the drilling season 
and activity that might be necessary for 
relief well drilling or clean-up 
operations. 


The general pattern of iceberg 
movements in Lancaster Sound is 
displayed in the EIS. These bergs 
generally originate from Greenland and 
enter Lancaster near southeast Devon 
Island, moving westward along the Devon 
coast. The extent of these intrusions 
(distance to the west) is highly 
variable, depending on current and wind, 
but eventually the bergs are carried 
southward, then eastward out of the 
Sound along the Bylot Island coast. Some 
bergs find their way into Prince Regent, 
Admiralty and Navy Board Inlets. Until 
recently, no systematic observation of 
bere =size, “frequency, “speed or drift 
tracks had been made, although some 1400 
bergs were observed between 1958 and 
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1976: sby’ the AES. As well, studies 
conducted in 1973 on behalf of the 
Proponent indicated maximum density of 
one berg per 100 square kilometers in 
the- vicinity ofethe’ tdritil. site; More 
recent observations by the International 
Ice Patrol and AES indicate that higher 
maximum iceberg densities. The Panel is 
particularly concerned that the Propo- 
nent's data indicate the proposed drill 
site lies along the main track of 
icebergs in that area. 

With respect to curtailment of 
drilling operations due to iceberg 
hazard, the Panel finds two problems 
which the EIS has not adequately 
addressed. The first relates to the 
frequency with which the drillship will 
be forced to leave location. The Milne 
and Smiley report estimates an iceberg 
encounter once every 8 days, assuming a 
drift speed of 1 km/hr, a density of one 
berg per 100 square kilometers and a 
danger distance of .25km. The Proponent 
maintains that, allowing for towing of 
most bergs, the drillship will be forced 
off site an estimated once per month. 
The Panel believes a more _ accurate 
estimate should be made, based upon 
facts, and with all assumptions clearly 
defined. The second problem, which the 
EIS has failed to address, relates to 
the presence of an iceberg in the ice- 
berg alert zones. By the Proponent's own 
definition of the iceberg alert system, 
normal drilling operations are suspended 
when an iceberg approaches’ within 
roughly 10 hours drift; at a speed of 
lkm/hr, this equates to 10km. iets 
quite probable that there will 
frequently be one or more icebergs in 
the zones and thus drilling operations 


could be suspended for extended 
durations when iceberg densities are 
high. Clearly, this matter requires 


detailed engineering analysis. 


There are knowledge gaps related to 
the detailed behaviour of icebergs. 
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Although they move under the influence 
of wind and current, movements can be 
sporadic and occasionally bergs even 
reverse their paths. The Panel is aware 
that very substantial iceberg tracking 
studies were underway in 1978 in the 


Lancaster Sound/Baffin Bay region, by 
the Institute of Ocean Sciences, at 
Patricia Bay, by the Canadian SURSAT 
program and by Petro-Canada. The 


Proponent has indicated his intention to 
obtain this information when it becomes 
available early in 1979 and this should 
add considerably to his understanding of 
iceberg behaviour. 


The Proponent has also indicated 
his intention to implement an iceberg 
monitoring and surveillance system prior 
COmanysecra LLing. The Panel believes 
that such a system must be redundant and 
thatwit vis not satisfactory tovrely upon 
one method of detection. Experts have 
suggested that a system should include 
shore-based radar at sufficient altitude 
in addition to ship-based radar which 
may not have adequate range as an early 
warning system. Additionally, aerial 
surveillance proposed by the Proponent 
should incorporate instrument detection 
methods as well as visual observation, 
since the latter is not likely to be 
effective, according to ice experts. The 
Proponent should also give some thought 
to detection methods for growlers if 
indeed it is possible. 


The ice cover regime in Lancaster 
Sound is also not adequately understood. 
In many years, the fast ice edge forms 
in thevevicinity motes *Prince:s eopold 
PStand, but ttacanmtorm ase tat westueas 
Gripiithelslandorgas efarneweast “asepylor 


Island. In many years, Lancaster Sound 
is open water in late summer, but in 
some years, this does not occur. There 


is great uncertainty as to what consti- 
tutes a normal year. As a result, it is 
difficult ato mredict the ices conditions 
that owill eS prevalladurings the sani) ime 
season, and thus it is currently diffi- 
cult to predict the degree of opera- 
tional safety. This uncertainty is 


28 


sb Soko: SANE Sao. fail te MWS aces 
=e Che IG oaPe dae Neo d — ic ee ca 
Moo AS eGo le | Ge Gd ARP ie 
NESS Sees LOce bo iaso 
“Terie wo aehbancastenr, Sound ia es 
PPC5* AbL‘ta® ALSTY tbaSS foo. (ins— 
titute of Ocean Science) CAbo 
Pain Clans B ave lbw ice oe inal) doce 
(PetroCan). BS ddatod dS bt/Les - 
DiGes<I> Cie mehr br eee Nee et IL oc dce 
TED INE Sens Ss eles Aloe pci: <n 
Db SP res Gloria ae Neb ta 
Ne Abe ere, 


DS Adatod Ado 
LAS ATSC ofS 


Pb Liles 51 seis 
Stee Cid oe Ce Ne 
6G Cite iia Gorn Ode PARP dos Gilt, 
eae SON ta 6 AEN eager NI S| Solna | A elie a FG bl 
MOLES) SoM OE i cn Sse OT BNS OS sie ey Agee Aamo ml Es 
Oi ed OE Gad ovo po (pv ete'ro| gen SE aR ES PS es 
Saar) bois oa elo aioe (a Gre |lete 
Geir e OC ONS CMe NT IRS rs 
Sert<IS Gd a laGo eh 5 Os eee aa 
Soh elt on| APN | Petiten| >a Gore nA bao = crud ba Om MEERA (CAlou 
BOS wool eid) oes dioo att 
So Cala med oe aaa CG Clie. issn 
Px teed Ptah Wt eto aA ilar Mall Se 


Bancastereocounamed) teeLoreitee 
Bolo iP Oe oreo? )<be <axi= 

Aas | Cena Aes (Preimce. Leopold 

tsland) “tale. ower os Crirrith [s— 
land ORES. esr e-nCce- "eG <lige 
Shoe <hao Ce SiS loemLancaster .O— 
Und PPP ais Me ove <c CALATs Palmas 
GAN Ec: sare. (i cranes ed Ao ee 
ae GL geo sot ele sb Ld > Ad GS a Gre 
Pe lei poo lou, dL oo solo 
<(5 GV eC ce Wires o> Glen wise 
PCE PO oA ed. bilo Gest LS 


Ce Crees 


AdC$ - 


Dos i ee 


t 
» 


compounded by the difficulty of even 
defining what constitutes hazardous ice 
conditions. 


Li etsaeclearisitos the. Panel, .that 
further information is required on the 
movement and behaviour of ice floes, 
which can also pose a serious threat to 
operational safety. Intrusion of multi- 
year ice floes from Baffin Bay occurs in 
most years. Fora chessLabradoge Sea , wat 
has been reported that ice buildup 
against the ship is an _ unacceptable 
hazard to the extent that drilling is 
deferred until July 15 when most of the 
ice floes have moved on. The ice floe 
problem in Lancaster Sound is likely to 
be more severe. It has been suggested 
that floe movements may be similar at 
times to berg movements, but they can 
behave differently as well. Some of 
these floes can be as wide as 10 km or 
more. The Panel agrees with opinions 
expressed that it will not be possible 
for supply boats to break up larger 
floes and thus disconnection would often 
be necessary. A further complication is 
the ability to detect and monitor ice 


floe movements, due to their low 
profile, so that floes could present a 
bigger challenge than bergs. The 


detection of bergs against a background 


Olam OCemiceslis = anothers,diftticulty. 
Generally, the Panel believes the EIS 
does not address these problems 
adequately and further engineering 


analysis of existing and emerging 
information should be undertaken prior 
to any drilling. 


General Comments on Physical 
Environment 


The Panel has been able to draw 
some general conclusions. Lancaster 
Sound is a complex and highly variable 
marine ecosystem. Numerous gaps are 
found in the understanding of the basic 
physical processes, and these lead to 
significant uncertainties with respect 
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“We predicted that sub-lethal effects 
(of oil) in these regions (Shorelines 
and in shallow water) would last for a 
period of decades.” 

AARON SEKERAK, LGL Limited 
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"I can assure you that the state of the 

art... is quite capable of concluding a 

drilling operation in Lancaster Sound 

without adverse effects to the environ- 

ment.” 

JIM EL DEFRAWY, Indian & Northern 
Affairs 


"PbS NAPL<S HY Cle Lancaster Sound 
NIC* OSS: Seer? SALE CD One ae ee 
6a, IC 

Pee Rit Moechimekedasts 


to the Proponent's ability to carry out 
the proposed drilling safely. The Panel 
not only ~finds™- that-the “EIS “is based 
upon a number of unconfirmed assump- 
tions, but believes the Proponent is 
overly optimistic with respect to the 


adverse operating environmental 
conditions’ that may be’ encountered. 
Lancaster Sound represents a new 
frontier in deep water drilling. The 


environmental consequences of an error 
could be severe. Under these circum- 
stances, it is simply not acceptable to 
adopt a trial and error approach. 


The Panel concludes that this 
proposal lacks the rigour of engineering 
analysis of the physical environment 


that would minimize the risk and which 
is commensurate with the other values 
and uses at stake in Lancaster Sound. 
Therefore, the Panel can only conclude 
that the Proponent is not yet suffi- 
ciently prepared to carry out’ the 
proposed drilling in a reasonably safe 
manner that will properly protect the 
environment. 


3.3 Drilling Operations 


thes © Panel “'did<’ not 
conduct a thorough engineering 
assessment of the proposal since this 
will be done by the regulatory agency. 
However, a number of concerns’ were 
raised during the hearings and they are 
addressed as follows. 


attempt to 


Drilling Vessel 


The Pelerin, proposed for’ this 
project, is a third generation dynam- 
ically positioned drillship that has 
already drilled in waters deeper than 
those in Lancaster Sound and has_ some 
experience in ALGLIC Waters off 


Greenland. 
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The Panel recognizes, in its 
review, that time and circumstances may 
result in another vessel being used. 


However, since much of the Proponent's 
arguments in support of drilling are 
based upon the recent state of technol- 
ogy that the Pelerin represents, it is 
assumed that no less a vessel would be 
employed and that advantage would be 
taken of more advanced equipment if 
available. 


Iceberg Towing and Deflection 


The ability of small vessels to 
influence the movement of icebergs was 
met with considerable skepticism by the 
local people. Nonetheless, the experi- 
ence that has been gained off the east 
coast of Canada indicates that towing as 
a deflection measure is effective in 
reducing the threat from some icebergs. 


In addition, recent experience has 
shown that ice strengthened workboats 
have been successful in breaking up ice 
and have in some situations been able to 
divert sizable ice floes. 


The Panel views the ability to 
manipulate ice as an important element 
in reducing potential hazards to 
dritishnips. 


Potential Subsea Hazards 


The Panel notes the concerns raised 


at the hearings about marine riser 
SCLeSS eCucum= TON sECULLeh ts. ice-bonded 
sediments, hydrates, seismicity and 
iceberg scour. 

It is believed the _ technology 
exists to detect and overcome these 


problems and that they can be handled as 
a routine regulatory matter. 
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LANDING BOP STACK 
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DRILLSHIP 


, 
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CONTROL SYSTEM 


B.O.P STACK 


SONAR TARGETS 


Ice Alert and Disconnect Procedures 


A four stage ice alert procedure is 
proposed by the Proponent which dictates 
the state of preparedness of the ship in 
order that it can move off site to avoid 
potential damage to it and the drilling 
system. The normal procedure for 
disconnect can take in excess of eleven 
hours. An emergency disconnection can 
be enacted in a matter of seconds, but 
this procedure cuts the drill pipe and 
therefore is used only as a last resort. 


The Panel is satisfied that the 
procedures for ice alert and disconnect 
are reasonably well developed. They 
are, however, time dependent and as such 
require an effective ice monitoring and 
prediction system. 


The Proponent has not demonstrated 
sufficient knowledge of the physical 
environment to be able to monitor and 
predict ice movements at this time. (See 
Secchlonws. lie 


Logistical Support and Communications 


The Proponent plans to use 
Nanisivik as a storage site for fuel and 
supplies and to establish a temporary 
base camp at the Nanisivik airport from 
which crews, perishables, etc. will be 
transferred by helicopter to the drill- 
ship some 154 km northeast. All of the 


supplies, the base camp and the neces- 
sary communications, are planned to be 
established in the same season of the 


year as the proposed drilling. 


The Panel believes that reliable 
Support for the drilling vessel is 
essential to ensuring that the full 


potential of the available technology is 
brought to bear in drilling this well. 
To suggest that support programs and 
well drilling operations could commence 
concurrently .=) ine) the samen dbil Ling 
season fails to recognize the realities 
of operating in the North. 
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"At any point in time when the operation 
reaches a depth thatwinterteres sor 
Starts to encroachwon, thes tame. Enat 
would be required for a relief well, 
that is where it is going to stop.” 

J. EL DEFRAWY, Indian & Northern Affairs 


"When in the field the time constraints 
anid delays peing Very costly. — tine 
promises and assurances made in pre- 
viously "mixed company” seem to lose its 
urgency. Short-cuts then become a matter 
of economic efficiency with the environ- 
mental concerns and in turn the people 
being the ultimate risk bearers.” 

JIM SHEARER, Private Consultant 
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The Panel recommends that essential 
drilling supplies be positioned, the 
base camp be established and communica- 
tions equipment be tested the season 
prior to commencement of drilling. 


Same Season Relief Well Capability 


Same season relief well capability 
means that for any “wildcat” or other 
well that is likely to encounter oil, 
there must remain sufficient time in the 
same season to drill a relief well and 
stop the blowout. The Panel believes 
that the policy is a good one and that 
it should be followed rigidly in the 
planning for the proposed well and that 
the regulatory agency must ensure this 
capability is maintained. 


Length of Drilling Season 


According to the Arctic Waters 
Poulurcron Prevention. Act. a’ “Class” “Cr 
ship may navigate in Lancaster Sound 
from July 15 to October 10, a period of 
88 days. Milne and Smiley, indicate 
that, assuming drilling can proceed in 
ice cover less than 3/10 in the early 
summer and new ice less than 15 cm at 
the end of the season, the operating 
period could be June 25 to October 15 or 
112 days (based upon 1960-76 
observations). 


The Proponent has estimated that 
the original and relief wells could be 
drilled in 86 days. The Panel believes 
this estimate to be rather optimistic. 
However, this in itself is no reason to 
deny era ~drilline™ “authority. The 
regulatory agency can suspend drilling 
at any point it considers the remaining 
bimewet tor) tdrill,, wa, > "relief? well, OAs 
insufficient. 


The pressure upon DINA to _ permit 
the continuation of drilling will be 
great, especially if the Proponent has 
in mind that completion of the well in 
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one season is a primary objective. The 
Panel recommends that same season relief 
well capability be enforced and that in 
the absence of any acceptable ice 
forecasting system, or ice _ breaker 
support, the end of season will be 
assumed to be not later than October 10 
for purposes of calculating the 
suspension date. 


3.4 Blowout Probability 


During the public and community 
hearings the Panel heard a wide range of 
opinion on the probability of a blowout. 
Some felt that the approval for a well 
would almost certainly result in a major 
oil blowout and that wildlife would be 


killed. Others believed that’ the 
probability of a blowout was so remote 
that time should not be wasted 
discussing it. The most up-to-date 
published authority on the - subject 
available to the Panel was a report 
commissioned by the Environmental 


Protection Service and written by F.G. 
Bercha and Associates Ltd. entitled 
Probabilities of Blowouts in Canadian 
Arctic Waters dated October, 1978. This 
report indicates that the minimum 
probability of a major oil spill from 
offshore drilling operations is 
approximately 1:1,000,000. 


the 
for 


The Panel is satisfied that 
probability of major oil blowouts 
offshore drilling, generally speaking, 
is minimal. However, what sets this 
proposal apart from most others is that 
its is a start-up, operation,, itt iis ini@an 
area known to be infested with ice and 
it is planned to take place during a 
season which is very short. 


It was stated in the hearings that 
Bercha, since his report was published, 
believes that the probability of a 
blowout is greater by a factor of 100 
when applied to start-up operations. 
The Bercha report indicates that 
catastrophes, including weather and ice, 
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represent only 64 of the factors 
influencing blowouts. However, this 
Panel believes that ice is a more 
important factor and has _ recommended 
studies to improve the  Proponent's 


understanding of the physical environ- 
ment in order to improve weather and ice 
prediction capability. 


A subject that did not appear to be 
addressed in the Bercha report is the 
short operating season. This could have 


the adverse effect of rushing’ the 
Proponent and putting pressure on the 
regulatory agency to compromise’ same 


season relief well drilling. 


The Panel believes that understand- 
ing the causes of blowouts is perhaps 
the most important contribution that the 
Bercha report has made. It is however, 
unfortunate that this aspect of his work 
has been lost in the undue emphasis on 


Statistics in which opponents’ and 
officials of both government and 
industry indulge. Human error and 


equipment factors are estimated to be 
the cause of 73% and 15% of offshore 
blowouts respectively. iteeis eclear 
therefore, that while risks can be 
reduced by improved understanding of the 
physical environment, attention to human 
error and equipment factors can provide 
a greater return. These matters are for 
the regulatory agency and the industry 
to address. 


3s bate.ot) OL) 
Introduction 


An examination of the physical fate 


of oil following a major oil blowout 
serves several purposes. The most 
obvious application is to provide a geo- 


graphical estimate of those particular 
resources which will be exposed to oil 
contamination, so that impacts may then 
be assessed. It also has a key role in 
contingency planning in assisting to 
determine optimum strategic and logistic 
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requirements in advance of drilling. 
Finally, on-line operational predictive 
methodologies, combined with real-time 
oil reconnaissance, is a requirement for 
tactical decision-making during a blow- 
out and subsequent contingency 
responses. 


Despite intensive world-wide atten- 
tion to the problem of major spills, a 
comprehensive understanding of the fate 
of oil has yet to be achieved, even for 
tanker spills much less for underwater 
blowouts. The behaviour of surface 
slicks in open water is probably ade- 
quately known, but this is not true for 
oil behaviour below the sea surface. In 
the case of Arctic waters, understanding 
of oil/ice/water interactions is in its 
infancy. Moreover, while limited expe- 
rimentation continues on laboratory and 
test site scales, it is difficult to 
transfer this knowledge into assessments 
for entire regions such as_ Lancaster 
Sound. The behaviour of oil is also 
governed by the physical environmental 
features of the region, but these fea- 
tures are highly variable and not well 
understood. Thus, the prediction of oil 
movements under ice cover is limited at 
this time to scenario writing of a 
highly subjective nature. Given the 
State of the art and given the basic 
lack of understanding of the biological 
effects of oil on Arctic ecosystems, 
(and these are universal problems), the 
Panel believes the EIS has generally 
provided a reasonable examination of the 
fate of oil with respect to the single 
Dundas K-56 well. There are _ short- 
comings in the approach to surface oil 
slick modelling but these are not 
sufficient to make the project itself 
unacceptable. 


For regional clearance of Lancaster 
Sound, the inadequacy of the fate of oil 
studies is obvious. Currents are not 
homogenous throughout the Sound and wind 
effects may vary. Therefore, a consider- 
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ation of regional clearance will require 
a much more comprehensive program of oil 
slick modelling studies, to include 
representative drilling sites throughout 
the Sound. The greatest emphasis should 
be placed upon potential sites to the 
west and to the north of the Dundas K-56 
site. 


Behaviour of Blowout Plume 


In assessing the impact that a 

oil blowout may have upon the 
ecosystem, it is important to have some 
appreciation of the behaviour of the 
blowout itself since this will determine 
the nature of the oil slick forming at 
the surface. The EIS summarizes some 
recent experimental work and from expert 
testimony given at the hearings, a 
number of generalizations regarding 
plume behaviour may be reached, 
including the following: 


major 


- for a blowout in deep water the gas 
will largely form gas hydrate 

- there will be a separation of gas and 
oil, and the behaviour of the oil 
will be largely independent of the 
gas 

‘- the oil itself will form droplets 

- the smaller the orifice at the 
seabed, the higher will be the exit 
speed of oil and gas 

- the higher the exit speed, the 
smaller will be the size of the oil 
droplets 

- the oil will rise to the surface due 
to buoyancy 

- there will be a range of droplet 
sizes 

- larger droplets will rise faster and 
smaller droplets will rise more 
slowly 

- the shape of the plume will be 
affected by currents 

- a small percentage of the oil droplet 
will be water soluble and the rate of 
solution will vary exponentially, 
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directly with time and indirectly 
with the square of the diameter 

- ultimately, the oil droplets will 
form a patch at the sea surface 

- at the surface, the oil may form 
either an oil-in-water emulsion or a 
water in oil emulsion; the latter 
being the familiar “chocolate 
mousse”, which is relatively stable 


Despite these generalizations, it is 
difficult to predict the nature of the 
surface slick. The EIS does provide 
estimates of oil droplet size, surface 
slick thickness and location and extent 
of the slick from a hypothetical blow- 
out, but a number of untested assump- 
tions were necessary. In wparticular, 
expert opinion raised serious uncertain- 
ty regarding the kind of orifice that 
would occur during a blowout, resulting 
in a range of possible scenarios. At 


one extreme, there could be a wide 
fissure on the sea bottom, with oil 
escaping slowly in relatively large 


droplets, resulting in a thick slick at 
the surface close to the site. At the 
other extreme, there could be a very 
small orifice with very small droplets 
of Imm or less, resulting in a very thin 
slick “surfacing ~asmtamease2 ptom 10s km 
from, thesidrill: site,sior. if ‘densities 


were critical, -the, slick) might, not 
surface. “at. all... there, gis” Ralsouino 
information on suspended particulate 


matter in Lancaster Sound. Oil droplets 
could adhere to the particles and sink. 
It is the Panel's opinion that greater 
understanding of these possibilities 
will only come with further experimental 


research. Furthermore, the consequence 
of uncertainties in the scenarios 
presented are minimized in that 


subsequent oil slick track modelling and 
impact assessment in the EIS tend to be 


conservative or slanted towards worst 
ease) (that Jeis;e thicker urather o3than 
thinner slicks are allowed for. There- 


fore, while more experiments would add 
greater accuracy to the impact assess-— 
ment, they would not necessarily 
increase the magnitude of the impacts 
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predicted, particularly given the gaps 
in knowledge of oil pollution effects. 
Nevertheless, the Panel urges industry 
and governmnent to conduct’ further 
experimental programs in this area. 


Transport of Oil at the Sea Surface 


The EIS provides estimates of the 
surface spread of oil from two sources, 
Milne and Smiley (1978) and An Oilspill 
Motion Model for Eastern Lancaster Sound 
FENCO (1978). The transport of oil on 
the sea _ surface, ignoring surface 
tension and viscous effects, is deter- 
mined by the influence of wind and 
surface currents. Both works referenced 
above take these effects into account, 
but the methods of calculation differ. 


In the Milne and Smiley case, a 
“slick rose" approach is utilized. A 
current pattern is assumed and_ the 
transport of oil over one and two month 
periods is then calculated. Synoptic 
wind data essentially representing 
average distributions of wind speed and 
direction are then used to calculate the 
spread of oil under wind. The two 
components are then combined and areas 
of possible and probable oil contamina- 
tion are identified. The results show 
probable oiling of the Bylot Island 
coast and oil entering Baffin Bay, as 
well as possible contamination along the 
Devon Island coast and probable 
contamination of Navy Board Inlet. 


The FENCO study primarily uses a 
computerized dynamical method. Several 
current patterns are assumed, one for 
complete open water in Lancaster Sound 
and another with some degree of ice 
cover (barrier) along the coast. The 
input of wind data is achieved by a 
statistical treatment, whereby a number 
of sets of wind data are synthetically 
regenerated from historical data. For 
each set of wind data, the model then 
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calculates the transport of oil on a 
step-wise basis in time. The main 
results of these calculations show oil 
primarily moving along the Bylot Island 
coast and into Baffin Bay, with shore- 
line contamination occurring along the 
northeast Bylot coast. The FENCO study 
also utilized a slick rose approach 
which did indicate the possibility of 
oil reaching Navy Board Inlet but this 
was not acknoweldged in the _ EIS. 


Finally, even though large percentages 
of oil are predicted to enter Baffin 
Bay,e Little is -said) of “its impact or 


significance. 


A major shortcoming of both 
referenced studies relates to data gaps 
on surface currents. In view of the 
particular lack of information on 
currents nearshore Bylot Island and at 


the mouth of Navy Board Inlet, and in 
view of the variability of current 
patterns and speeds in general, a more 


comprehensive approach would have been 
to consider a series of possible current 
patterns. This criticism applies in 
particular to the FENCO work since a 
computer model was already available and 
indeed hundreds of calculations were in 


fact wndertaken for different sets of 
wind conditions. 
Both studies also suffer from 


inadequate wind data. While in the face 
of limited historical wind data one is 
tempted to utilize average winds, 
average wind conditions do not represent 
real conditions. A more realistic 
approach should have included as well an 
examination of extreme wind or _ storm 
conditions. The Milne and Smiley study 
acknowledges this limitation. In the 
FENCO study, the large number of calcu- 
lations (1,392) gives the impression 
that a wide range of wind conditions 
were considered. However, the statisti- 
cal treatment of the wind data may have 
had the effect of averaging, so that the 
hundreds of cases studied could in fact 
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have been very similar. This suspicion 
is reinforced by the narrow variation in 
the results of the various calculations. 
[nv spite Sore, these» limitations, the 
information presented in the EIS is a 
useful contribution to the impact 
assessment. The Panel tends to have 
more confidence in the results of the 
Milne and Smiley calculations’ since 
these are clearly defined and_ the 
format of these results is also more 
useful and put the situation into better 
perspective than the FENCO results. 
However, shortcomings in the FENCO study 
are not a problem at this time since the 
biological impact sections of the EIS 
utilized the Milne and Smiley results 
rather than the FENCO results. 


The computer model utilized by 
FENCO is still a good model; the main 
problems of the FENCO work relate to 
data inputs. Further work in this area 
is still required before any drilling 
takes place as a key input to contingen- 
cy planning. The Panel concludes that 
the model utilized by FENCO can provide 
a satisfactory basis for further 
studies. Emphasis must be placed upon 
obtaining nearshore current data, 
particularly near the Bylot Island coast 
and Navy Board Inlet, experimentation 
with different current patterns, calcu- 
lations based upon real wind data, and 
the analysis of storm events. Finally, 
a real-time operational slick prediction 
model should be developed and such a 
model should allow for the direct input 
of weather prediction information. 


Oil and Ice 


While the probability of a major 
oil blowout is low and the probability 
of having such a blowout sustain itself 
over the long winter season is even 
lower, it is nevertheless necessary in 
an environmental impact assessment to 
address the behaviour and implications 
of oil in and under ice. The EIS does 
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address this issue with the analysis 
essentially that presented in Milne and 
Smiley C1978) < Specific scientific 
knowledge of oil/ice interactions is 
very limited and thus assessment of the 
fate of oil in ice is restricted to the 
development of scenarios. 


Knowledge of oil/ice interactions 
is very piecemeal, based upon laboratory 
experiments, small scale pilot studies 
in the field and experiences elsewhere 
around the globe. These experiences are 
only of very general application to 
Lancaster Sound since they’ related 
primarily to discrete spillages of oil 
and therefore are not totally applicable 
to the behaviour and form of oil likely 
to arise from a blowout. Nevertheless, 
this knowledge does throw some light on 
what to expect in Lancaster Sound. 


From the opinions expressed _ by 
several experts at the hearings, a 
number of general features emerged. Oil 
released during the open water season 
could be locked into landfast ice as it 
grows along the Bylot Island coast and 
Navy Board Inlet. Once formed, the 
landfast ice presents a barrier to 
further shoreline contamination. This 
oil is not released until the following 
year when ice breakup occurs. In regard 
to oil released from the blowout during 
the ice-covered water season (10/10th 
ice generally from December to April), 
it is necessary to recognize the contin- 
ual motion of this ice cover. As the 
oil rises to the surface and becomes 
entrapped under the ice, in an analogy 
to an upside-down conveyor belt, it is 
transported away from the blowout site. 
For the Dundas K-56 well, oil would be 
transported roughly eastward into Baffin 
Bay at an average speed of 15-20 km/day, 
the key determining parameters being the 
rate of ice drift, the areal extent of 
the blowout plume and the volume or rate 
of oil released. How the oil gathers 
and builds up under the ice will be a 
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function of the oil droplet size and the 


configuration of the water/ice inter- 
face. For a blowout in deepwater, 
droplets are likely to be small and 
therefore a thin film will develop 


rather than thick masses of oil as in 
the shallow water case. Over the 
Waniver, oll that is locked™~in ice*its not 
likely to weather, so that oil released 
during the following year's breakup is 
likely to be fresh. 


During the spring period of 
breakup, oil behaviour will depend on 
thevkind of ice. In first year ice, oil 
may migrate to the upper ice surface, 
such as through brine channels. Subse- 
quently, the altered albedo due to the 
oil's presence may lead to an accelera- 
ted breakup and melting of the ice. It 
has been opinioned that breakup could be 
altered by as much as three weeks but no 
confirmation is possible at this time. 
In multi-year ice, where brine channels 
are much less likely, it is quite 
possible that oil would not be released 
until the melt level actually reached 
the oil level. Despite the generality 
and subjectivity of these observations, 
they have provided a basis for the 
development of scenarios for the fate of 
a blowout over the winter and into the 
following open water period. It is the 
Panel's opinion that the scenarios 
developed by Milne and Smiley are the 
best possible at this time and provide a 
reasonable basis for impact assessment. 


Of Siparticular -~notey- tthe Owinter 
scenarios have permitted Milne and 
Smiley to provide an oil budget for a 
one-year blowout based on_ specified 
assumptions. After allowing for 
evaporation and dispersion losses to 
Baffin Bay, the authors identify a 
number of key coastal destinations for 
Oil as) follows: 


Bylot Island, North Coast- 
7,329 cubic metres 
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These figures show that, regardless 
of the expected small oil droplet sizes, 
oil contamination can be significant. 
The Panel recommends that as new infor- 
mation becomes available, scenario 
writing and oil budget calculations 
should be refined as part of the ongoing 
evolution of contingency plans, should 
drilling proceed. 


3.6 Biological Environment 


The biological richness, diversity 
and uniqueness of Lancaster Sound was 
repeatedly identified at the hearings by 
the Proponent, their consultants, 
responsible government departments, 
scientists, public interest groups, and 
northerners. 


The most direct and _ substantial 
evidence to support the above is 
available from research and inventories 
on birds, sea mammals and polar bears. 
Approximately 50% of Canada's entire 
LaStenimmeAnct Lew DO DU atl Olle? mmtGO gms 
million) of marine associated birds 
migrate, nest, or feed in the Sound. 
Included in this are two-thirds of 
Canada's Fulmar population and one-third 
of the world's population of Greater 
Snow Geese. In’ addition, "some el.5 
million or more Dovekies use the area 
briefly, en route to Greenland. It was 
reported too that approximately one- 
third’ C10,.000).- “of Sthes white) whale 
population and 85% (20,000 - 30,000) of 
the narwhal population for North America 
migrate through and/or use the Sound. 
As well, at least in some years, a 
Significant proportion of the western 
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“The association of Lancaster Sound with 
its adjacent water bodies and that this 
is very much an inter-related system 
that cannot be dealt with nor considered 
ipetsolation from the system as .a 
whole.” 

DAVID NETTLESHIP, Canadian Wildlife 

Service 


“The problem is that all these scien- 

tists together say that we know almost 

nothing about it, the fundamental me- 

chanics of what drives the biological 

system in Lancaster Sound.” 

DON GAMBLE, Canadian Arctic Resources 
Committee 
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"People here are very much a part of the 
environment because we live close to the 
land and the sea and its animals.” 
TITUS ALLOLOO, Mayor of Pond Inlet 
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"Since we cannot grow any agriculture we 
consider the sea —- the Arctic Waters our 
own means of agriculture.” 
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Atlantic harp seal population uses 
eastern Lancaster Sound. 

These “high profile” groups are 
indicative of, and dependent on, the 
presence of an equally rich = and 


diversified flora and fauna of smaller 
organisms. These “lower profile” 
organisms are important but as_ the 
Proponent states “quantitative informa- 
tion about population levels, habitat 
dependencies, limiting factors and 
ecological interactions is sparse even 
for those groups that have been 
studied". The Panel notes that, although 
definitive scientific answers are not 
available to explain the above, it is 
reasonable to infer that a combination 
of run-off, currents and upwelling, 
guano deposits from millions of 
seabirds, the narrow funnel-like nature 
of the Sound, the brief open water 
season and the Arctic summer all tend to 
concentrate life processes in this area. 
The interrelationship of how’ these 
forces drive the system is unclear at 
this time. 


The dependence of local people on 
the continuance of this rich flora and 
fauna was echoed repeatedly by residents 
at the communities visited. They 
pointed out that country foods were not 
only cheaper and more available than 


southern foodstuffs but were more 
nutritious, a fact supported by studies 
carried out by the Department’ of 


National Health and Welfare. They also 
emphasized a growing tendency for some 
people to move back to the land, an 
WoLton == chat is supported by the 
Territorial Government. 


The Panel heard about the impor- 
tance of the ice edge, its development, 
location and duration with respect to 
biological processes and its physical 
presence as a factor dictating the 
timing of migration for sea mammals. 
The offshore leads and cracks that draw 


au) 


Clidd PERASNCSKD Ure? >So -ePe4ELN- 
DiRSRIAL Goce! Se NGd< f° PICD RL ode So Pee 
DhGe PibSSeciseO UCL AY Wea: (doe BER 
soc > Pedoc Cdd BS Pd5* ocd ne de bt 
Lees Cldo ts? Ary Odo’ os , PLYSGeo 5° (of- 
CS>>P° ) $bPAGRPLe PCD aN <dProfS PY- 
doCh® DPPSDe® C8 PLT DL ae SboA® bESL- 
LC. EARPd® bOLAYTS %$becPS>*S CL 
$PEN EALAS bOESPNAcTS ACHYTLC DPS - 
ANCAP Chdd boAcT*S PLPHNce<d ofS, C- 
Ldd PLYoo MFdof 5 oPfEDC (Aas JIS 
Corin) socal lamm, “PL >So dkiled 
dL5 CAPIGAU® “ATGeS 56 <dPcCPcA>* 
Se SrrGls dale Pe Aes e* ASAI - >* C* ee 
SACRAUSS . ATT ds defo DAc®o off bD- 
<pocmign Cita) ese mies KDancaster S= 
ound CNP) <bLs <dP&-GSA*LS PLYAS C- 
Loortnien eo Rd ASSAM 5° “bolAccfir- 
SPLYLS APASCPPLeNfc®. 


Glad esaietal> DF 
Gio bate Ao <5 bla Mase= 
Be otirat s eacracs ALO. “b~5ea.%: o~ 
fe wehliic. aes oon Soro wa ES be ekeb Ss 
beeeiwieeeo (I iDehiisdc® , Pore r ada f= 
<P Aachen soga ome ae dot" eli Sac@la: 
BG -Csommacr ds sechidTo* . 


Pema ANaAGedel: JA * 


EARP Gs) GOLEIS DAS NChab* SS" .<D- 
a oPt TLS Pa Chdot PL+0f ofbAP so 
dls A0NCSR sc Chdd5 P%PYPLAcCPN>* 


AYSAS MP doS DAS LE dS, 


and concentrate early spring bird 
migrants were also noted. 

Examples were presented of the 
physical forces at work that place 


additional stresses on populations that 
are already severely stressed by nature 
of the extreme environment. For 
example, the delay of spring by only a 


few “short “weeks can, " by” “affecting 
nesting success, wipe out an entire year 
class of certain bird species. Late 
break-up ocans act ~as saiadeterrent™ to 
normal migratory movements of sea 
mamnals, hence possibly affecting 


successful calving in a particular year. 
A series of these extreme natural events 
could reduce a population for many years 
given the general tendency for northern 
mammal and bird populations to be long- 
lived, slow to reach sexual maturity, 
and to have low reproductive rates. 


The Panel further notes the 
additional and _ possible synergistic 
stress effects of hydrocarbon develop- 


ment on living resources, already 
subjected naturally to stress by the 
veryeenaturemaot (the “severe arctic 


environment. 


Baseline knowledge is not generally 
available from government agencies 
responsible for biological research and 
management. Although made aware of the 
specific areas of interest in the north 
(such as Lancaster Sound) by the petro- 
leum industry, through DINA in the early 
1970's, these agencies have directed 
their resources and energies elsewhere. 
The Proponent was, through field work in 
October 1975 and from May to September 
1976, able to provide a credible envi- 
ronmental impact statement. Intervenors 
were concerned that these studies were 
not continued “in5 19/7 sand wl9785 The 
question also arose as to why, given the 
high probability of a request to drill 
from industry, no government’ studies 
were undertaken. The time lapse 
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between survey flights and gaps in the 


important early spring and late fall 
data, as well as the winter period, are 
examples of areas of important data 


deficiencies. 


The Panel notes however that many 
of the studies carried out by Petro- 
Canada in 1978 and 1979 under EAMES will 
flesh out many of the deficiencies 
revealed in the Norlands site specific 
application. 


The process of impact prediction in 
the Arctic is recognized as not being a 
science but involves attempts to make 
reasonable judgements and _ extrapola- 
tions, often from an inadequate data 
base. Indeed, as Milne and Smiley have 
been prompted to state: "For marine 
fishes, benthic invertebrates, plankton 
and seaweeds, environmental impact 
assessment enters the realm of science 
ficcion. Sine that: relatively little, is 
known of these 'low profile' organisms, 
even though these are the foundation of 
the ecological web upon which higher 
forms depend”. 


Marine Birds 


The physical oceanography, the 
behavioral response of birds to it in 
terms of constantly changing locations 
of feeding areas, the breeding and 
migrating densities, seasonal movements 
and the biology of the birds themselves 
(ie. flightless young and moulting adult 
Murres) all contribute to the 
vulnerability of populations to oil in 
water. 


It was pointed out that ingestion 
of even small amounts of oil may have 
sublethal effects on the laying rate and 
hatchability of eggs and the growth rate 
of the young and their condition at time 
of fledging. 
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There is little doubt that major 
populations (i.e. Fulmars, Dovekies and 
Murres) of some species would be 
virtually eliminated or at best severely 
set back over a period of many years, if 
not decades, should a major discharge of 
oil occur in Lancaster Sound. This 
impact would occur particularly in the 
late summer and/or early spring when 
birds would be concentrated in leads and 
open water patches. The Panel notes 
that Dovekies that briefly use Lancaster 
Sound probably constitute the majority 
of the West Greenland breeding popula- 
tion and that thick-billed Murres are an 
important country food for Greenlanders 
and compose a_ significant accidental 
catch in the West Greenland salmon 
fishery. The international connotations 
and legal obligations by Canada and 
Denmark for certain species of birds, 
through the Migratory Bird Convention 
Act must, therefore, be recognized and 


the existence of these species 
protected. 
The Panel feels that data 


deficiencies on birds in the EIS and as 
recorded through both written and oral 
submissions to the Panel should _ be 
addressed and acted upon by studies to 
be done under EAMES and by the Canadian 
Wildlife Service. 


Marine Mammals 


The Panel had difficulty reaching 
an opinion on the effects of an oil 
blowout on marine mammals particularly 
when it was stated by most parties that 
it was not known whether or not animals 
would avoid oil and if so, the effect 
this might have on migration patterns 
and timing with concommitent possible 
effects (through delay) on reproduction, 
etc. Oil would likely not exist in the 
slick form in the open sea commonly 
associated in people's minds with a 
tanker spill, but would be more 
diffusely spread and dispersed _ by 
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physical forces present. It is the 
Panel's opinion that some short term 
effect may occur for narwhal, belugas 
and whales but that this would be 


relatively local (to the area affected 
by oil) vrand, ot “short duration ‘Ca. ‘few 
years). Polar bears would likely be 
similarly affected but to a _ lesser 
degree. The Panel notes that oiled 
seals would not be of much _ value 
economically or as a food source. 


The debate and conjecture surround- 
ing the question of whether mammals will 
avoid oil or not is a matter not likely 
to be resolved with any certainty for 
some time to come. The subject may well 
be of more emotional rather than biolog- 
ical or economic importance, especially 
inp tne (context tof effects “of. ‘oil ona 
population rather than individual 
mammals within it. 


Fish 


The distribution and abundance of 
char as an important local produce as 
well as future possible tourism and/or 
park use components is not known to 
scientists. This should be rectified. 
A number of people noted, as well, the 
importance of arctic cod as the single 
most important pathway by which energy 
is transferred from lower trophic levels 
to higher vertebrates and its value as 
the cornerstone food source of almost 
every warm blooded animal and bird in 
the region. it us) Unrortunate “that a 
Species so important as arctic cod has 
been ignored by the federal agency 
responsible for management of arctic 
marine resources. This area should be 
addressed and studies on the distribu- 
tion, abundance and life history of this 
species undertaken. These studies are 
fundamental to a good understanding of 
the biological complexities of the 
region. In the absence of data to the 
contrary, and because of the rapid, mass 
movement of water (flushing action) the 
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Panel concludes that oil will likely 
have only modest impact on fish. 
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number of individuals and species 
involved preclude any likely long term 
effects on these populations. The 
entire subject area is complex, diffi- 
cult to study and has largely been 
neglected in the Arctic. 
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column), the subject requires attention. 
Milne and Smiley note that ice algae 
contributes significantly to the 
Arctic's primary production. Given the 
apparent importance and proximity of 
these, organisms: -tom-oll. “under icé,ga 
scientific understanding is required. 
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intelligently discuss the effects of oil 
on the environment. . 


Although the technology to drill in 
water as deep as Lancaster Sound does 
exist, the ability to apply this tech- 
nology by the Proponent to that area is 
in doubt. The risk of a major oil 
blowout and the impact of such on the 
biological environment although probably 
low, can be further reduced by a more 
thorough understanding of the physical 
environment that is one of the most 
di pi vcvLias in, Cheme words ainmiwhichs..to 
operate. Given the information 
presented to the Panel through documen- 
tation and verbal presentations, the 
Panel concludes that the biological 
importance and lack of knowledge on 
Lancaster sound is too great to be put 
at risk at this time. 

Davi Contingency 
Countermeasures 


Planning 


The Proponent identified the basic 
elements of a contingency plan _ for 
Lancaster Sound - and indicated the 
intended direction for its development. 
The Panel realizes that a detailed 
contingency plan must accompany’ the 
Proponent's specific application to seek 
dtaitines “authority . for a proposed 
offshore drilling project. Specific 
components of the plan would be outlined 
at that time. 


Nevertheless, the Proponent did not 
display a realistic appreciation of the 
time it takes to develop a contingency 
plan that is functional and operational 
and to obtain subsequent government ap- 
proval. The Arctic environment is a 
difficult area in which to operate and 
thus considerable time is necessary to 
identify the icritical ,areas, and. to pre- 
dict the most effective type of counter- 
measures to give maximum protection. 
Contacts must be established in order to 
make best use of all available resour- 
ces. In addition the purchase, storage 
and testing of countermeasure equipment 


and 
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consumes considerable time. In order 
for an adequate review of the Propo- 
nent's contingency plan to be carried 
out, it must be submitted to the respon- 
sible government regulatory agency at 
least six months prior to drilling. 


Throughout the hearings, many 
pointed out that it is beyond the 
technological state of . the. art to 
effectively conduct a clean up of oil 
spills in the Arctic. The problems 
associated with ice compound the 
difficulties of performing clean-up 
operations. Further problems are caused 
by communications and _ transportation 
difficulties, lack of readily available 
clean-up materials and small equipment, 
adverse working conditions in remote 
areas, lack of living accommodation for 
large numbers, and the logistics and 
planning of putting these all into place 
in the event of an emergency. 


Nevertheless, the Panel recognizes 
the importance of a contingency plan in 
identifying vulnerable areas and _ the 
need for adequate protective measures. 


No consideration was given by the 
Proponent to a description of _ the 
organization and logistics required to 
track, contain, and clean-up an oil 
spill, including notification procedures 
and chain of command. injmlact, athe 
contingency plan that Norlands submitted 
as an appendix to its "Submission in 
Support of an Application for Drilling 
Authority to Drill - Norlands Magnorth 
Dundas K-56" for Panel consideration was 
general in nature and no thought was 
given to obvious site specific consider- 
ations. For example, the use of straw 
or peat moss as an absorbent material is 
quite inappropriate as a countermeasure 
in Arctic conditions, mainly due to its 
lack of availability in the Eastern 
Arctic. 
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Although the Proponent indicated 
the availability of vast and experienced 
resources in the area of contingency 
planning and countermeasures through the 
B.P. world-wide system in England, no 
specific information was presented at 
the hearing of how this system could be 
of use to the Proponent in Lancaster 
Sound. 


The Canadian Coast Guard estimates 
that on the average, 25% of the oil on 
the surface could be recovered during an 
open water season using existing 
clean-up techniques. This estimate is 
based on excluding the use of disper- 
sants. Department of Fisheries and 
Environment (DFE) officials pointed out 
that the use of dispersants could 
develop into a promising method of 
cleaning up a spill. However, it was 
also pointed out that there is little 
information available at the present 
about the effectiveness of dispersants 
in cold water, the delivery system 
involved, and the possible toxic effects 
of using dispersants in Arctic waters. 


One of the requirements for an 
effective contingency plan _ is the 
capability to predict where the oil 


would go. A better understanding of the 
fate of oil in Arctic conditions would 
provide greatly needed information on 
the best possible countermeasures to be 
utilized. In addition, the Proponent 
made little use of its biological 
studies in preparing even a preliminary 
plan of clean-up and shoreline 
protection. 


The Panel recognizes the progres- 
sive nature of information requirements 
that will lead to the site specific and 
continuous updating of the contingency 
plan. 


DFE indicated that the development 
of a government contingency plan for the 
BFasterp a Arccic, tS. in its “preliminary 
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stages and is to be in effect by June 
1979. It.wild s primarily. (serve wdasaa 
support plan and if necessary a take 
over to that of the Proponent's. The 
government plan is intended as _ an 
umbrella plan for coordination of the 
response mechanisms of relevant 
government agencies. 


It was suggested that the local 
people could be of assistance in 
establishing sensitive areas that would 
receive protection priorities. Such 
areas should be identified before any 
spill as a contingency measure. 


Concern was expressed at the 
hearing that the Proponent's financial 
assets may not be jsufficient to 
adequately cover all the costs of 
clean-up and damages associated with a 
possible spill. The Arctic Waters 
Pollution Prevention Act regulations 
prescribe a limit of ten million dollars 
with respect to each well operation. 
DINA indicated at the hearing that the 
extention of this limit is currently 
being contemplated. Recent clean-up 
operations have been expensive and have 
shown that this present limit of compen- 
sation is unrealistic elsewhere in the 
world. Any increase in liability will be 
based on an assessment of the potential 
damage and estimates of possible costs 
of clean-up operations. Provisions will 
also be made for compensation in the 
event of damages or clean-up operations 
in Greenland/Denmark jurisdictions. 


the 
the 


With due consideration of 
preceding issues, the Panel made 
following recommendations: 


i) The Proponent should utilize 
improved oil spill prediction work 
in the development of its 
contingency plan. 


ii) The Proponent must have an adequate 
contingency plan in place, tested, 
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and approved by the responsible 
government regulatory body prior to 
drilling. 


iii) A government contingency plan that 
would delineate the response of 
government agencies should oil 
spills occur in Lancaster Sound 
must be in effect prior to 
drilling. 


iv) Fisheries and Environment Canada 
should give direction to the 
Proponent for the type and use of 
dispersants that may constitute a 
part of the contingency plan and 
approval for their use should be 
granted at the time the drilling 
authority is issued without the 
need to obtain further approval for 
their application. 


v) The Proponent and the government 
should develop their contingency 
plans with the consultation of the 
local residents and the local 
governments. 


vi) The Proponent's contingency plan 
must clearly indicate the methods 
to be used to ensure same-season 
relief well capability and the 
ready availability of relief well 
equipment. 


3.8 Socio-Economic Considerations 
Introduction 


The importance of socio-economic 
matters related to the proposal was 
raised by many participants at _ the 
hearings, and the Panel considered 
comment on these matters to be 
appropriate. 


General 


In recognizing the challenges 
created by a rapidly increasing 
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population, north Baffin residents 
acknowledge the greater demands’ on 
renewable resources and the increasing 


difficulty in obtaining them. At the 
same time they recognize the high cost 
of southern foods and challenge the 
nutritional value of them relative to 
the country foods. They recognize the 
increasing strain of feeding the 
communities and that unemployment is 
increasing with the population. 


Norlands indicated their proposal 
would provide a potential of three jobs 
in the base camp and that they could not 
at this time detail potential future 
benefits to local residents. Hence 
there was little inducement to the Inuit 
to accept the proposal on _ economic 
grounds. 


The people of Arctic Bay pointed out 
that they have not yet adjusted to the 
recently opened Nanisivik Mine and are 
concerned that increased activity from 
the proposed Base Camp will compound 
their present problems. The residents 
pointed out to the Panel that normal 
procedures encourage the Proponent to 
discuss its project plans with local 
residents, which has not yet occurred to 
the extent they consider necessary in 
connection with the Base Camp. 


Although the Panel's mandate does 
not include resolution of Land Claims, 
Inuit spokesmen repeatedly emphasized 
the importance of this matter. As Land 
Claims involve ownership and management 
ot land, an’ Inuit Taprerset. of Canada 
spokesman predicted that a premature 
decision on drilling would stall 
negotiations currently underway. The 
Baffin Region Inuit Association also 
noted Land Claims were a socio-economic 
issue of resource development. 


The people of Pond Inlet indicated 
that Land Claims were also a vehicle 
whereby the Inuit would become a full 
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participant. in northern development and, 
during some of the community hearings, 
it was suggested that there be _ no 
further development until the settlement 
of the lands claims issue. 


Goals and Aspirations 


Inuit expressed concern that an 
accident at the proposed K-56 site might 
jeopardize their own economic goals for 
the region. Sustaining the harvest of 
renewable resources for food, clothing 
and materials is vital to the northern 
economy. The aspirations of the Pond 
Inlet Inuit for increased tourism based 
on their resplendant environment is 
perceived to be threatened by a drilling 
accident and by regional association 
with the oil and gas industry. 


In objecting to exploratory 
drilling at this time the communities of 
north Baffin prepared and presented many 
well organized, detailed briefs in a 
very determined manner. While not 
necessarily opposed to drilling itself 
they strongly indicated that it must be 
considered in conjunction with other 
potential resource uses of the Sound. 
They proposed to the Panel that govern- 
ments and local people work together to 
plan development. They expressed the 
feeling of having been left out of 
planning for this development and insist 
upon full partnership in planning. Their 
efforts with respect to this proposal 
have demonstrated a great desire and 
energy for such partnership. The Panel 
notes that the planning process in 
southern Canadian communities permits 
the involvement of the public at the 
local level. Such a process should be 
considered essential for northern areas, 
recognizing the need to include larger 
local or regional boundaries surrounding 
northern communities. 
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Thus, while the Proponent believed 
that the proposed project would have 
minimal impact on the area, this did not 
reduce the Inuit concern as exploration 
is perceived as the forerunner’ to 
continued development. 


Conclusions 


Discussion during the hearings made 
it) “obvious » that) ina ithe, eabsence- 02 
effective programs of public information 
and education, the local public lacked 
the understanding necessary LOG 
evaluating potential future benefits of 
resource development. If such a program 
was to be complemented by a_e socio- 
economic impact assessment, then an 
inventory of both positive and negative 
impacts would afford the opportunity to 
objectively consider the proposal in 
terms of development for the north. 


The Panel concludes that the 
benefits of development will be opti- 
mized through the participation and 


consultation with the local people and 
that to do otherwise would be 
counter-productive. 


3.9 Long-Term Research Requirements 


The responsibility to acquire more 
knowledge and information does not rest 
with the Proponent alone. On the one 
hand, there are those aspects’ which 
relate directly to the proposed drilling 
and can be addressed in the short term, 
such as the behaviour and frequency of 
icebergs at the drill site. On the other 
hand, there are some very basic aspects 
of Lancaster Sound which can only be 


addressed by a relatively long-term 
research program and which ~ should 
properly be the objective and 


responsibility of government programs. 


Examples are long-term climatic 
variation, the sublethal ecosystems 
effects’ of- 7a blowout, “or the.) basic 
mechanisms which lead to the high 
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productivity levels found in Lancaster 
Sound. In this latter aspect, present 
federal marine ecosystems research 
programs are not commensurate with the 
need. The lack of basic scientific 
knowledge was evident throughout’ the 
hearings. 


In July 1973, the Government of 
Canada announced a new Oceans Policy 
which provided inter alia that special 
emphasis be given to a wide range of 
marine science and technology programs 
relating to management of marine 
environment, renewable and non-renewable 
resources and that Canada, within five 
years, achieve world-recognized excel- 
lence in operating on and below ice- 
covered waters. An underlying objective 
behind the policy was the need for 
Canada to develop and control within her 
own borders the essential elements 
needed to exploit offshore exploration 
in the North. In support of this policy, 
the Panel concludes that there is an 
urgent need to strengthen or _ expand 
long-term Arctic science programs. 


Scientific effort should be aimed 
at answering strategic planning 
questions and contributing to the 
resolution of resource use conflicts. 
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"The entrance to Lancaster Sound, also 
the entrance to the Northwest Passage, 
acts like an 85 Kilometer funnel which 
concentrates millions of seals, walrus, 
whales "and@ binds parmiw Uno ei ieee 
spring. = 

RICK PRATT, Canadian Nature Federation 


“lft "theres was. an oll spill... peopie 
would die, spiritually not physically, 
but. their culture, would change, tne 
culture he wanted to keep for himself 
and future generations.” 
M. PIEJAMINI, Pond Inlet 


"But if Norlands was approved to drill 
for oil in Lancaster Sound, you would 
have to answer in the affirmative to... 
other companies that have permits in the 
area... because Norlands is going to 
open the door for further activity.” 
JOSHUA KATSAK, Pond Inlet 
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CHAPTER 4 


AREA USE CONSIDERATIONS 


Introduction 


Lancaster Sound is the entrance to 
the Northwest Passage and this feature 
suggests why use competition is such an 
important parameter to be recognized and 
faced by the Panel and the responsible 
agencies in the Canadian government. 


The funnel-like nature of the Sound 
dictates the above and tends to concen- 
trate and thus amplify uses. The Sound 
is a migratory path and living area for 
marine mammals and birds as well as a 
transportation artery for mineral 
movement, community resupply, and 
possibly in the near future hydrocarbons 
from the Mackenzie Delta and liquified 
natural gas from the Arctic Islands. 


Compounding this is the importance 
of the Sound and environs as a larder 
for local communities, possible park 
use, tourism and protection of migratory 
birds through international 
conventions. 


Superimposing exploratory drilling 
on this area lends a further dimension 
to the long term effects of such activi- 
ties on a recognized, biologically rich 
area. Viewed in the long term, the 
mosaic of uses must’ be_ thoroughly 
evaluated and weighed in order _ for 
Canada to meet and lend credence to its 
national policy objectives and criteria 
for northern development in the 70's and 
its international responsibilities as a 
circumpolar nation, providing leadership 
to others. 
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Natural Food Supply PIESAG os oF bli<the © 

The Panel heard evidence to the Cdd° BFARPdS 6NEETo "DS bCeb HSS 
effect that natural (country) food was Cedi PES e= 9" SUNb LC tee er sec 
an important component of the local Pabb® NICPsN® 5 cacao <dhLsa off AT_J¢ 
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benefits and costs. This importance of Glebe Ne os ea ites eee ee 
local foods and the means of obtaining Sighs © Fons Vases ane Oem dP Ohl Gide ce ea 
them is further accentuated when one Da. PRP IESG roscoe at Bo LCi > (erm eee eames oe 
considers the depth of the philosophical Ve eh Scea | et oe (ba hg P< ee 
and cultural ties most northern dLso WreS AoAS, boa wattle AcdH NERY? 
residents have to the land. A high Se ra all |? ye Cd <l wear alee nL leech ne 
birth rate, the apparent inability of AGO oc ites No woe i Neuou \e- aes) Campane 
many Inuit to adapt successfully to eine. Diba oc’ sooc Gee | POL one 
modern society in the south, policies of (Peso Cec Clee fc Gta SCALES 
the Territorial Government that offer GiB No A SNe eel es eg ee ee oe 
the options of a wage economy as opposed PA SbSa smu GAL Alay Gd <] ea temac 1s) irene 
to living off the land (or combination a 2° biStoto? “ofb5ol) dbeChia® soe oe 
thereof) and a real desire by people to CIlde EARPd® bNLETS %D>eS>*° CLde 
participate meaningfully in their QP’ NEP bes <a, “<deeP’ <eao Too Aen 
future, further emphasize the continued dL 5° AP RCo aCe eee 
importance of local foods and their Pee <P AN CECA abe dls Nelo oe 
management. The Panel sees’ these b6CT so AoA PbLNCER SES Ma fe Jhb’ 4P- 
resources being further pressured as the o° Cio LC, 


population continues to grow rapidly 
causing hunting areas to be broadened. 
The established rhythms of migration of 
sea mammals and _ birds should be 
preserved and unplanned, rapid develop- 
ment without local participation should 
be avoided in order not to frustrate the 
importance of the above. 
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consequences could have an irreversible 
effect and thus a significant impact on 


other uses. 
Transportation ICGbLOENS 

Lancaster Sound will continue to be CLac LANCASTER SOUND <‘unrep-— 
an important marine passage _— for De MIES spi <cis<ioo toh aNas Weise 
development and domestic related es) Ae dd ero one. 


activities. There is no alternative. 


Serious proposals by Petro-Canada 


and TransCanada Pipelines to move 
liquified natural gas, future mining 
developments such as Arvik on Little 


Cornwallis Island and Texas Gulf at Mary 
River could in time be superimposed on 
existing activities related to Arctic 
resupply, sovereignty, and mining at 
Strathcona Sound. 


Recreation and Tourism 
The Panel notes that one of the 


greatest values of the area (admittedly 
impossible to equate in absolute terms) 


is its overpowering magnitude and 
beauty. This is not missed by local 
people, who are now voicing their own 


economic preferences by looking’ to 
tourist dollars as a means of expanding 


the now limited economic base. Such an 
approach is consistent with their 
interests as they face increasing 


development pressures. 
Preservation of Lancaster Sound 


Four possible means of preserving 
the Lancaster Sound area are currently 
being contemplated: specific areas have 
been identified as candidate United 
Nations World Heritage Areas; it is 
being considered as a national marine 
park; five areas of significance have 
been identified by the International 
Biological Program (IBP) and there are 
proposed wildlife preserves affecting 
the area. 


It was pointed out that, while none 
of the above has yet been adopted as a 
definitive means of preserving the area, 
exploratory drilling (possibly leading 
fo proauction "driliing) = -could*® ber a 
serious impairment to attempts to 
preserve the area in its natural state. 
The Panel notes that preservation could 
also be in conflict with goals of native 
residents in such matters as increased 
exploitation and harvest of the _ food 
resources, and increased tourism. Such 
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preservation could also have an impact 
on uses of the Sound for current and 
possible future increases in transport- 
ation activities. 


Conclusion 


The above amply illustrate that the 
real question is not a single expendable 
exploratory well to be drilled, but a 
complex regional resource use problem. 
Avusemstrategyemusts consider alivepoten— 
tial uses in context and for _ these 
reasons the Panel concludes that for it 
to make a recommendation in favor of 
exploratory idriliineseat this shines is 
arbitrary and beyond its scope. The 
Panel recommends that the responsible 
Federal coordinating and planning body 
(DINA) use the time available from a 
deferment of drilling, to address, with 
adequate national and regional public 
input, the best use(s) for the Lancaster 
Sound region, taking into account the 
varying forces at work as_ identified 
above. 
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CHAPTER 5 


CONCLUSIONS AND 
RECOMMENDATIONS 


5.1 The Need for Planning 


In considering the proposal _ by 
Norlands Petroleums Limited to drill a 
Single exploratory well in Lancaster 
Sound in 1979, and in the light of the 
information presented through the public 
hearing process, the Panel finds that a 
meaningful assessment of exploratory 
drilling in Lancaster Sound cannot be 
made in isolation from the _ broader 
issues that affect all uses of the area. 
Furthermore, the environmental accept- 
ability of the proposed project is not a 
matter of absolute judgement, but, given 
the varied uses of the Sound and their 
interrelationships, acceptability 
requires a relative assessment’ and 
comparison of the benefits and disbene- 
fits of all policy options, followed by 
a conscious decision to accept some 
benefits at the cost of others. This 
fundamental question of whether there 
should be hydrocarbon development at all 
in Lancaster Sound is clearly a matter 
for government to decide. FOR THESE 
REASONS THE PANEL CONCLUDES THAT FOR IT 
TO MAKE A RECOMMENDATION IN FAVOUR (OR 
NOT IN FAVOUR) OF EXPLORATORY DRILLING 
AT THIS TIME WOULD BE ARBITRARY. 


THE PANEL RECOMMENDS THAT THE 
RESPONSIBLE FEDERAL COORDINATING AND 
PLANNING BODY (DINA) USE THE’ TIME 
AVAILABLE FROM A DEFERMENT OF DRILLING 
TO ADDRESS ON AN URGENT BASIS, WITH 
ADEQUATE NATIONAL AND REGIONAL PUBLIC 
INPUT AND TAKING INTO ACCOUNT THE 
VARIOUS FORCES AT WORK, THE BEST USE(S) 
OF THE LANCASTER SOUND REGION. THE 
PANEL STRESSES THAT SOCIO-ECONOMIC 
CONSIDERATIONS MUST BE INCLUDED AS A 
MAJOR FACTOR IN THIS DETERMINATION. 
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"Mr. Chairman, I hope you will make a 
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Government must have very strong in 

house ongoing research capability in the 

Canadian Arctic. 

DON GAMBLE, Canadian Arctic Resources 
Committee 
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5.2 The Norlands Proposal 


The recommendations set forth below 
reflect the Panel's considered opinion, 
given a decision by government to permit 
hydrocarbon development to proceed in 
Lancaster Sound, of those conditions 
which are necessary to ensure that the 
proposed project will be conducted with 
maximum safety and minimum risk to the 
environment. 


With respect to the Norlands 
proposal for a single expendable 
exploratory well (Dundas’ k-56) in 
Lanéaster,- sound,» in: .19/9> .sthe,.. Panel. 
concludes that: 


(a) The EIS reasonably summarizes the 
existing scientific knowledge of 
the Lancaster Sound Region 


(b) There are major knowledge gaps 
respecting the natural physical and 
biological environment, the fate of 
oil should a blowout occur and the 
biological effects of oil. 


(c) Knowledge is sufficient to indicate 
with certainty that the physical 
environmental conditions found in 
Lancaster Sound will pose major 
hazards and constraints to offshore 


drilling. 
(d) The state of technology for 
drilling in deep water is 


established, but the capability of 
the Proponent to apply this 
technology safely and effectively 
in the ice-infested waters’ of 
Lancaster Sound has not been 
demonstrated to the Panel. 


(e) Present knowledge of the physical 
environment is inadequate to provi- 
de a sound basis for operational 
planning. 


C£) The EIS has not’ presented a 
realistic appreciation of the 
severity of physical hazards to be 
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(1) 


encountered in Lancaster Sound, it 


is indeed overly optimistic, and 
the analysis of the physical 
environmental conditions and _ its 
engineering application to the 


drilling operation lacks the rigor 
and thoroughness which the 
situation demands. 


The greatest environmental threat 
posed by the exploratory well is 
the possibility of a blowout, and 
the government policy of same-- 
season relief well capability must 
be enforced. 


The probability of a major toil 
blowout is relatively low, but if a 
blowout were to OCC, major 
environmental damage could result. 


The greatest damage would be 
decimation and possibly elimination 
Oia Major spopulations, por certain 
bird species, (e.g. Fulmars, 
Dovekies and Murres), with likely 
short-term, local effects upon 
seal, narwhal, beluga and polar 


fish. Under 1 ce 
and lower trophic 


bear populations, 
flora and fauna, 
levels. 


the state wotstheraGoe Ineo erspE LL 
countermeasures technology is not 
sufficiently advanced to _ permit 
effective cleanup should a blowout 
occur in Lancaster Sound. 


Neither the Proponent nor the 
federal government have a detailed 
oil spill contingency plan in place 
ate this time. 


The only effective strategy for 
resource. protection is prevention, 
that is, maximizing operational 
safety to minimize the risk. 


THE PROPONENT IS NOT SUFFICIENTLY 
PREPARED AT THIS TIME TO UNDERTAKE 
THE PROPOSED DRILLING IN 1979 IN A 
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SAFE MANNER AND WITH MINIMUM RISK 
TO THE ENVIRONMENT. 


ACCORDINGLY, THE PANEL RECOMMENDS 
THAT DRILLING OF THE DUNDAS K-56 SHOULD 
BE DEFERRED UNTIL SUCH TIME AS; 


= GOVERNMENT HAS ADDRESSED THE ISSUE 
OF THE BEST USE(S) OF LANCASTER 
SOUND, AND 


= THE PROPONENT HAS DEMONSTRATED A 
CAPABILITY TO DEAL SAFELY AND 
EFFECTIVELY WITH THE PHYSICAL 
HAZARDS IN LANCASTER SOUND AND AN 


OPERATIONAL PREPAREDNESS TO 
MITIGATE THE EFFECTS OF A MAJOR OIL 
BLOWOUT. 


5.3 Conditions for Approval 


The Panel further recommends that 
no exploratory drilling be permitted in 
Lancaster Sound until the following 
conditions have been met: 


(a) The Proponent should have in place 
an effective weather observation 
and prediction system 


(b) The Proponent should have in place 
a wave monitoring and _ seastate 
prediction system. 


(c) The Proponent should have in place 
a current monitoring and prediction 
system. 


(d) The Proponent should have in place 
an iceberg and icefloe monitoring, 
surveillance and prediction 
system. 


(e) The Proponent should submit for 
approval to the regulatory agency a 
detailed contingency plan at least 
Six=monthssprior. to«drilling. 


(f) The Proponent's contingency plan 
should clearly delineate the 
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(g) 
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(a) 


(3) 


(k) 


Cf) 


(m) 


methods to be used to- ensure 
same-season relief well capability 
and the ready availability of 
relief well equipment. 

The government should have a 
government contingency plan in 
place six months PELOL to 
drilling. 


The Department of Fisheries and the 


Environment should provide advice 
to the Proponent on the use of 
dispersants and provide 


authorization for “theirer use: prior 
to drilling. 


The Proponent (or any other 
operator) should rectify the 
deficiencies respecting data and 


engineering analysis identified in 
Chapter 3 of (this report. 


The Proponent's base camp should be 
established and the communications 
system tested the season (the year) 
DPLLOLr tonal ine. 


The Proponent should initiate an 
effective public information 
prosram prior tcojdrillineg. 


The regulatory agency should 
examine the adequacy of the limits 
of liability currently embodied in 
the Arctic Waters Pollution 
Prevention Act and take remedial 
action, as appropriate. 


The regulatory agency should ensure 
that the administrative procedures 


for the accessibility of 
compensation are adequately 
defined. 

Regional Clearance for Lancaster 
Sound 

The Panel _ has considered the 


request by DINA for regional clearance, 


78 


N) 


i) 


D4 


Gdsl-Aseiles be 


odie oe 


Ror DSA? SPU oO ene 
ERE NS ato erry cc, Corns ile 


a le 
ilo eS 
<le hon Ur. 


baCl Atse(isLitt do Poe bento 
Sh .080, ele Gbe PLS DL gle oranda ele 

IA ogo ele 5, <r ele ae 
dG Po ign d\n be Lacoucaes 


bo dated hid (besa der Aen 
PP No NOS ANGS PLofot %DP- 
WPAPe? <dbs SabPoAl>s Cle CAL 

Ds PLLE 4S C 3P Bdace ANGS PLoo. 


De? CAP LES CLE Lo 
(D%cbNS ) Be DSS - 
Sic 


Ped ox ilo 
ae ol (ie Gs wee 
GEE Sich? ) eA de teal cata: 
Nawal ae ee 


Bo<ise Ce Oreo Abe) eae 
DAao are ce dot oo AdC. Owe tes 
SUG. 


OD a Ole Gia. &) proba ay. rc eno 
Pele AS al b>G5 9" 1 UG ola: 
GELS. di boao ma earn is 
NES eer CNeloe: aie lene eles 
ASG c * fled t hoe Caples Gia 


Ora ELS Do ree alae 
Cd) PebbaSy ditbhbeo* 7 ee 
See SLR Ss es some ial Sie 
Been faa] Dcey i 


PRLS CBN ULEN bo? 
SOUND 


LANCASTER 


EARPd bNlers ACLo NS PbS PLoS 
(DINA) %PPhS CPON<S PL- 


that would permit drilling in other 
locations in Lancaster Sound, based upon 


the EIS prepared for the K-56 well 
application. While the Panel believes 
that much of the work done by _ the 


Proponent would also apply to some of 
the broader considerations of assess- 
ment, there is, however, insufficient 
tutormationsmin.. the. EIS ..to. support 
regional clearance at this time. It is 
conceivable that the additional work 
this Panel has recommended could be 
designed to take into account’ the 
requirements of future site. 


THE PANEL RECOMMENDS THAT APPROVAL 
BE WITHHELD AT THIS TIME AND THAT ANY 
FUTURE REQUEST FOR REGIONAL CLEARANCE 
SHOULD BE SUPPORTED BY A COMPREHENSIVE 
REGIONAL ASSESSMENT. 

In so concluding, the Panel notes 
Ghae: 


= the deficiencies noted earlier 
respecting the Norlands single well 
proposal also apply generally to 
the regional clearance question. 


= a proper assessment of the region 
should include a comprehensive 
program of oil slick modelling 
studies, to include calculations 
for. a series of representative 
drill sites throughout the region. 


= much improved current data will be 
necessary respecting the nearshore 
areas and major channels throughout 
the region. 


= a much wider range of physical and 
biological data will need to be 


analyzed and incorporated into a 
detailed regional contingency 
plan. 


= the operational hazards posed by 
the physical environment will need 
to be addressed individually for 
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the range of representative drill CLo LANCASTER SOUNDI ‘of Yo 
sites. UNG eal are ana 
5.5 Long-term Research 5 Gea Spee Bane in). Olga er eee 
Gru 
In light of current and projected Guach lore lorce > =o reas 
hydrocarbon and other development Diehl ee io ec he ee ey 
activities in the North, and noting that Des cnr AS SP orem n sacl a i 
long-term scientific and engineering SP ESCDE dbl E> “ohm Cb 7 toe UB — 
requirements in the North were Ch> bebe ae <P rth Pers Baa 7s 
identified for priority attention as U<Ld* AEST Lelf* bbPbNsh, CALe 
early as 1973 when the government's Gd4 HARP Jester iy ie ee 
Oceans Policy was announced, THE PANEL Die o° PPPs G: Do ec ih Exe on eo 
RECOMMENDS MAJOR EXPANSION OF GOVERNMENT Lei Sean en eae err ee 
SCIENCE PROGRAMS IN THE NORTH IN THE Soames 
AREAS WHERE DEVELOPMENT IS PROPOSED. 
5.6 Supplementary Recommendations Se Orde Gre eo eer a 
Ge The Proponent showed little (a) Gen bis vo bee en eee 
effectiveness in public a7 Mene> ne cre One Matta wer: Psd) Aas = 
communications. Initiating one LeL® d& AbSbCAaN<tb>* DNPLNS N= 
departments should provide Lm h® Peake, bt Sc Ie ee 
assistance and a clear direction to PVGeo i soar 


proponents during all phases of the 
public information program. 


(ii) Throughout the hearings, requests (TIGA ie CIE Rot oe ae 
were made for public funding by Spl meebo Cr at oe Cio cee 
various intervenors attending the Sern SoMa er CGS ce, Ce 
hearings. The Panel recommends SPQ RARP YS  BOLETO™ <bec™ Altes eee 
that the Federal Environmental =e Poe <ONCDUESr ae 2 EE Ris 
Assesement Review Office should LNPbCSES Do Cdotl BS Ado oct Md 0 
develop a mechanism for the salou dom lil eaete = aie 


provision of public funds to enable 
intervenors to adequately prepare 
for public hearings. 


(iii)In view of the mature of the CIN) Cdde*BARP =. AMS end wile G5 
Report's recommendations, the Panel id ATC at °s, GdItEARRO Sra 
felt that an adequate follow-up ACLebsSe* Sie iboe Nila = te wroor 
mechanism was necessary. The Panel Gg RARP Io = bers <item ic oe — 
recommends that the Federal NSE Clade Wied e Cdl co wea 
Environmental Assessment Review Utd “Senos d ter Cha niS Cle 
Offic should establish an Soe Sel Leia =e = Cdr (2 seh 
appropriate mechanism to monitor TS sii ve. 


the degree to which the Panel's 
recommendations are accepted and 
implemented. 


ENVIRONMENTAL ASSESSMENT PANEL 


- LANCASTER SOUND EXPLORATORY DRILLING 


D.W.I. Marshall 
(Acting Chairman) 


C.A. Lewis 


M.J. Morison 


K.B. Yuen 


Statement by Panel Chairman 


I chaired the Panel's Community hearings 
as well as the first phase of general 
hearings held in Pond Inlet. I was not 
able to be present at the second phase of 
the Panel's general hearings in Pond 
Inlet. 


I concur with this Report and agree with 
the conclusions and recommendations. 


Yee eS 
sos KLenavic 
Chairman 
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APPENDIX | 


PANEL MEMBERS 


JOHN S. KLENAVIC, Federal Environmental 
Assessment Review Office 


Mr. Klenavic was born in “St. 
Catharines, Ontario and attended schools 
in Ontario, British Columbia and 
Manitoba. He graduated from the Royal 
Military College, Kingston, and Queen's 
University with a degree in Chemical 
Engineering (B.Sc.). 


He served in the Canadian and 
British Armies from 1960 to 1968 and 
subsequently worked as an _ industrial 
engineer and quality control chemist in 
the food processing industry in Toronto. 
In 1973 he was appointed Acting Director 
of the Environmental Emergency Branch, 
Environmental Protection Service of the 
Federal Department of the Environment. 
This Branch is concerned with the 
prevention of, and response to, spills of 
pollutants into the environment. 


Mr. Klenavic was appointed to his 
present position of Director, Operations, 
Federal Environmental Assessment Review 
Office in mid-1977. Mra KlLenavie. isa 
member of the Association of Professional 
Engineers of Ontario. 


DAVID W.I. MARSHALL, Federal Environ- 
mental Assessment Review Office 


Mr. Marshall was born in Ottawa and 
graduated from Queen's University at 
Kingston with a degree in Chemical 
Engineering (B.Sc.). 


After performing two years of water 
quality work on the international section 
of the St. Lawrence River, he joined the 
Ontario regional office of the 
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Environmental Protection Service upon its 
formation in 1972. Mr. Marshall was 
actively involved in the development of 
this regional operation and concentrated 
his efforts in) thescdreas “of “pollution 
control and environmental assessment and 
design. 


In April, 1978, Mr. Marshall joined 


the Federal Environmental Assessment 
Review Office and has been responsible 
for the administration of five 


Environmental Assessment Panels. 


C.A. (Sandy) LEWIS, Department of 
Fisheries and the Environment 


Mr. Lewis was born in Toronto, Ontario 
and graduated from Queen's University in 
Biology in 1960. He then entered 
graduate school completing his degree 
requirements in fisheries management in 
1965, while working as a biologist for 
the Ontario Department of Lands and 
Forests in Sault Ste Marie and Sioux 
Lookout. This work, from 1961, covered a 
varied spectrum of freshwater fisheries 
and wildlife management and _ research 
work, throughout northern Ontario with 
particular emphasis from 1967-71 on Lake 
Superior and Lake Huron as Director of 
the Department's fisheries research 
stations at South Baymouth Manitoulin 
Island and at Sault Ste. Marie. 


He joined the Government of the 
Northwest Territories in 1971 as _ that 
government's resident advisor on fresh- 
water and marine fisheries development 
and management programs. He left in late 
1972 to open and manage in Yellowknife 
the Northwest Territories office for the 
recently formed Environmental Protection 
Service of Environment Canada. This 
latter responsibility included membership 
on the N.W.T. Water Board, and involve- 
ment with offshore drilling, mining 
developments, and land-use activities in 
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that Territory, through the Arctic Waters 
and Land-Use Advisory Committees. 


In 1975, he returned to the Province TOW ei IGe Rea se rsh 
of Ontario, and was responsible for Parks "Jo PMAPAS bc Chefs! bLe>bolc* 5 
program planning and management in the Algonquin [®4o. 1976foS Ata AbS PL- 
Algonquin Region. Since 1976, he has Ge Odio Ware. nce vee fs ele en Fhe 
worked in Ottawa in the Federal Kio Dosa per oher*® Sooeera* <les 
Activities Branch of the Environmental a GNintaom ool SA <a5. <JCCe© J Shieh 
Protection Service where, as Co-ordinator Cleo MG ib on obec. ho® Me a AC 
for the Environmental Assessment and Pea ooo als) fe P he G= aye <i 5 
Design Division, he works mainly on the GHPTS No Co b—o-. 


environmental impact aspects of major 
national industrial activities, with 
particular emphasis north of 60° and 
Canada's offshore waters. 


MURRAY J. MORISON, Department of Indian (eR pAweyel ily Si Seles 
and Northern Affairs 

Mr. Morison was born in Fredericton, iG Sa Noel") Erederic= 
New Brunswick. He graduated from the ton New Brunswick. (Aeo dat <0" Ip 
University of Toronto with a degree in Necittte>s's GUniVversi ty. of Toronto ) 
Forestry in 1959. Upon graduation he was 15 OR foe Deflos a Neo ieivba>s: Aco iie 
employed with the Ontario Department of Cabo aa ee) era iis ca chi roo, 
Lands and Forests where he held various aac ih oes ola aoe aii pista UG: 
positions related to resource management Aba Aba (<dUS%boo ) obSTRY USAGE Dec - 
in Northern Ontario. Upon leaving the Pea KenoOba i) 1c. 


Mintscry “ine ~ 19735 °"he =awas= “District 
Manager, Kenora District. 


He joined the Department of Indian Ceo oa poo rl | oaGus 
and Northern Affairs as Regional Superin- Po enw Selo So Ueber” hbad= 
tendent, Northwest Lands and _ “Forests Zoom och 00 ol Aaa.) IN oo eo 
Service in Fort Smith in 1973 and in 1974 Ge yo ole Ge Sae hee Pe be (oe 
became Assistant Director, Renewable Cle Noche or oer el oor a 
Resources, in Yellowknife. Tat = thas oer ero oe Ve fel ta aA olla. 
position, he was designated “Engineer” to QUO isos oat a Aléctir Olt io-., 
administer the Territorial Lands Use ble oe! we We CNN ee eo” 
Regulations and chaired the Land Use ieee ore Ne ool, Sl tie Ur oo, 
Advisory Committee. As Chairman of the OO Ce orcliso- ,. GUS ble bec * YS 
Northwest Territories Water Board, he was Pi Gee) weet ke Oty ton. Seb CA — 
responsible for the issuance of Water soni ee Ne mio fd Co! lao “eile. 
Licences and co-chaired the interdepart- 
mental committee responsible LOr 
establishing the environmental conditions 
for the Nanisivik Mine. He has_ had 


experience as Chairman of the Arctic 
Waters Advisory Committee in the 


setting of environmental operating 
conditions for offshore drilling. 


For the period 1975-1977, he joined 
the Department of Fisheries and_ the 
Environment in Vancouver where he was a 
Policy Planning Officer for the Environ- 
mental Management Service. Ings this 
capacity he coordinated the Department's 
environmental studies leading up to the 
Environmental Assessment Panel hearings 


for the Alaska Highway Gas Pipeline 
proposal. 

Tnwel97/,° she, returned toaiDINA Sin 
Yellowknife as Assistant Regional 
Director, Non-Renewable Resources, where 
he is responsible for the N.W.T. mines, 


mineral and oil and gas interests of 


DINA. 


KENNETH B. YUEN, Department of Fisheries 
and Oceans 


Mr. Yuen. was born in Victoria, B.C. 
and received his education at _ the 
University, of asBritishasCohumbia; (CB. See) 
and “at )sWaterloo.s University ys (MeAssSc.). 
Currently, Mr. Yuen is Chief, Ocean 
Science Affairs Division, Fisheries and 
Oceans Canada. In 1965, he joined the 
Department of Mines and _ Technological 
Surveys as an oceanographer, specializing 
in mathematical modelling of coastal 
ecosystems. In 1970, he was Executive 
Assistant to the Scientific Coordinator 
for "Operation Oil” - the government 
response to thew seArrow. * e011! Spiele 
Subsequently he served as Assistant to 
the Chairman, NATO Colloquium on Oil 
Spills. He worked with Transport Canada 
in developing the Termpol Code for the 
prevention of pollution at Marine 
Terminals. Mr. Yuen has an ongoing 
involvement with Transport Canada on the 
continuing evolution and application of 
anti-pollution provisions under the 
Canada Shipping Act. 


86 


Tien 
oA Saba sas 
Gow ba Ae bedeee)- 


eo OS OT ee ce 
beGl SA so:lieLiidie ce <del 
DL Ao Rear so 
ol AboellrLides CDi Ube "b ila. 
“bc Meet Slee ale Cleo. ca bio ee ams 
Narie<ot bali IP Gr Seiad. 


LOT te Pica Aco line iG da mea 
Ad, Oe Neb sot 17S Us te Soom tee 
DP raistesoc SbL RU oce os bl Coe er Soe 
i oS <onGld<) bed eh Seal aoe ee 
Ze oslkonm CG dua Caro fle Odo: =i. 


Ph A. So OAbseleaL dc Sits Aba ids 


[eo Gedo? le eee <i ere 
dhs Ac* ode Pt 0% (Ac*o<s AX<dte ) Uni- 
versity of Brrtrsh ColumbiaslBeccs 
dLo G<o Acodcb* fs" Waterloo’ Univer= 
Sity (MtA.Scw)e slob) aL - eee 
IT Son eS SALTS SObe A Mot “Gdeor fuse 
afrifids yl 5, Abele do- ibeGh.. 941 96a i= 
5J, Mba Arabs. l= bdol Department som 
Mines and Technological Surveys 
ALORS bee" Abtsc SNoric ble cb ore 
Coos ee AL ba No tate Sea eect ae 
LOZ OMI N5o8 Ver ail eel wp? sole. bale 
Pic st Nd Are oe tee i Coss Oueina tron 
OL! Cds) ol Clad© SsbA Ge ot “alee 
SIP Arrow Pave<isi cl sade a en wee 
dd5 NATO Colloguium ~<e* 3:65 C b= 
C%GOs i bias Wii ele tarot Gore AiG 
Eco we Wel Peles eee ee Arbors sonar is 
Cdol, GeG AV Sbe Deir doo aP2 Ac as f= 
o(f1C Ais Termpol Code ao AGnNcE=f- 
PU Gee Sip ac ase Es Geo mee <i Loe tetanic: 
Nb t0@ soar Ged one Aare eal id cae bln 
iota de WCNele > Uctoo lean C d<) blac -t sie 
<5 GC le eee eee) aces 


SOCIO-ECONOMIC OBSERVER 


DAVID C. GILDAY, Department of Local 
Government, Government of Northwest 
Territories, Resolute Bay, N.W.T. 


Mr. Gilday was born in Sudbury, 
Ontario. He graduated from the 
Department of Geography, University of 
Western Ontario in 1973. 


He joined the Government of North- 
west Territories in 1974 as Settlement 
Manager of Fort Liard, N.W.T., assuming 
the same position in the eastern Arctic 
community of Cape Dorset in 1976. In 
1977, he became Community Development 
Officer with the Department of Local 
Government, resident in Resolute Bay, 
N.W.T. 


As a Development Officer, he is 
responsible for assisting northern people 
in developing municipal government, 
consistent with the aspirations of the 
community and for training northern 
people in municipal administration. In 
each position, Mr. Gilday has_ been 
involved as a liaison person between 
communities and exploration companies and 
as a resource person to both, during 
exploration and production phases. of 
development. 


87 


deo Pabre<ibo” 


Guia Gh. 50. Ud 


5 DSAS ASN 


of Abo Abs D*, 


Ger tee cieds 6-4, S45" <A oa th. 


Sah rhcep so So ol, -Sud= 
bury) <*AdAST. Aco<l* Ab SILANE 
(University of Waterloo Ontario) 


Regie ee 1.97 3). 
pole bite bo Loc.; 


LO" 2 ewe oar 
Gol) oes | 2c. 
ede), oof PSF dio 


=| es Keo a* oblio 


bie ed oS Nba Ae = 
fort.liard (>< 
Gp aka Aba A> — 


bom clout Ole LOT I sJ 
Deter dt be Gl elo Yomi Jct eG 5° 
SAbinel cota oompdal<itaa G 


GAL poole Me > CSeAc'lo bi eb , 
Dos caidte Pee aCe iis Nota HdLc-= 
PISa ola eee let WNero ee Coo. oa.c >< 


APwGPolrAtoeris’. 


Chee Gda Abahr 


1D ee iris de (mie <p o's cae ol i>” 


Pima oa) o Seon se loa. 
Pepe 


Pied >soAdelo? Acs - 


APPENDIX II AfdacD* 2 


BIBLIOGRAPHY bNL. P° do*f* 


The Environmental Impact Statement, its supporting documents, briefs to the Panel, and 
various reference documents which participants kindly offered the Panel for their use 
in both phases of the hearings: 


1. 


De 


9. 


Oe 


Oe 


Environmental Impact Statement for Exploratory Drilling in the Lancaster Sound 
Region, Norlands Petroleums Limited, June 1978. 


Executive Summary, Environmental Impact Statement for Exploratory Drilling in the 
Lancaster Sound Region, Norlands Petroleums Limited, June 1978. 


Inuktitut Summary, Environmental Impact Statement for Exploratory Drilling in the 
Lancaster Sound Region, Norlands Petroleums Limited, 1978. 


Submission in Support of an Application for Drilling Authority to Drill Norlands 


Magnorth Dundas K-56, Lancaster Sound, N.W.T., Norlands Petroleums Limited, 
December, 1977. 


An Addendum to the Submission in Support of an Application for Drilling Authority 


to Drill Norlands Magnorth Dundas K-56, Lancaster Sound, N.W.T., prepared for 
Norlands Petroleums Ltd. by Tri Ocean Engineering Limited, September 1978. 


An Oilspill Motion Model for Eastern Lancaster Sound, prepared for Norlands 
Petroleums Limited by Fenco Consultants Ltd., February 1978. 


A Status Report on Polar Bear Studies in Lancaster Sound, Report to Norlands 
Petroleums Limited, Fish and Wildlife Service, Government of the Northwest 


Territories, December 1977. 


A Review of Ocean Currents and Surface Winds of Lancaster Sound, prepared for 
Norlands Petroleums Limited by Renewable Resources Consulting Services Ltd., 1977. 


Aerial Surveys of Marine Mammals of Lancaster Sound 19/5-/6, prepared for Norlands 
Petroleums Limited by Renewable Resources Consulting Servic s Ltd., n.d. 


Aerial Surveys of Birds in Eastern Lancaster Sound, 19/6, prepared for Norlands 
Petroleums Limited by LGL Ltd., December 15, 19/76. 


Aerial Survey of Birds in Eastern Lancaster Sound, 19/76, Appendix A, Distribution 
Maps, prepared for Norlands Petroleums Limited by LGL Ltd., December 1976. 


as 


13. 


14, 


Raye 


16. 
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IMs 
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AN 


22. 


Dian 


TES 


Lows 


26. 
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Biological Oceanographic Studies in Lancaster Sound, 19/6, prepared for Norlands 
Petroleums Limited by LGL Ltd., December 15, 1976. 


Summer Feeding Ecology of Seabirds in Eastern Lancaster Sound, 19/76, prepared for 
Norlands Petroleums Limited by LGL Ltd., December 15, 1976. 


Marine Mammals Recorded during Aerial Surveys of Birds in Eastern Lancaster Sound, 
1976, prepared for Norlands Petroleums Limited by LGL Ltd., December 25, 1976. 


Wave and Current Measuring Program in Lancaster Sound, Summer 19/6, prepared for 
Norlands Petroleums Limited by Oceanographic Services Inc., January 1977. 


Survey of Marine Mammals of Lancaster Sound, October 19/5, prepared for Norlands 
Petroleums Limited by Renewable Resources Consulting Services Ltd., n. d. 


Analyses of Heavy Metal and Chlorinated Hydrocarbon Contamination of five Sea 
Birds from Lancaster Sound, prepared for Norlands Petroleums Limited by Renewable 


Resources Consulting Services Ltd., 1977. 


"Parks Canada's Interests in Lancaster Sound", Brief to the Panel, Parks System 
Planning Division, National Parks Branch, Parks Canada, November 1978. 
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1.0 INTRODUCTION 


The Environmental Assessment and 
Review Policy of the Government of 
Canada requires that proposed projects 
initiated or funded by the _ federal 
government or with federal lands 
involved, and which are likely to have 
significant adverse environmental 
effects, be submitted to an 
Environmental Assessment Panel LOL 
review prior to the issuance of the 
necessary authorities to proceed. The 
Panel, formed under the aegis of the 
Minister of the Environment, reviews an 
Environmental Impact Statement (EIS) 
which is prepared by or _ for_ the 
Proponent(s) of the project, and is 
submitted by an Initiator department. 


These guidelines have been prepared 
in order that the environmental impact 
of exploratory drilling for gas and oil 
in the Canadian Eastern Arctic offshore 
area can be determined. The Initiator 


for this project is the Department of 
Indian and Northern Affairs and _ the 
proponent(s) are the various Olu 
companies proposing to drill in the 
area. The Scope of, the Project, tor 
which these guidelines detail the EIS 
information requirements, is more 


precisely defined in Section 2.0. 


The definition of these and other 
terms used in this document is presented 
in more detail in Section 3.0. These 
guidelines have been contributed to by 
the Environmental Assessment Panel, and 
the Department of Fisheries and _ the 
Environment. 


The Initiator and Proponent(s) are 
expected to observe the intent rather 
than the letter of the guidelines and to 
make every effort to identify and 
describe all environmental impacts 
likely to arise from the Project, even 
for those situations not explicitly 
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identified in these guidelines. Any 
changes or major deviations from these 
guidelines are to be approved by _ the 
Environmental Assessment Panel prior to 
implementation of the change or major 
deviation. Should the Proponent or 
Initiator wish to execute the EIS in 
phases, such phasing should be discussed 
and approved by the Environmental 
Assessment Panel. 


Sections 4.0 through 10.0 outline 
the content of the EIS the Panel wishes 
to receive. Section, 4.0m calls ator -an 
Overview Summary, suitable for review by 
executives, the media and the public. It 
will capture in brief the possible 
environmental impacts of the Project and 
the efforts that will be made to identify 
and quantify, avoid and mitigate them. 
Sections 5.0 and 6.0 outline the basic 
information requirements for the Project 
itself, from initiation to abandonment, 
including contingency planning. Section 
7.0 outlines existing environmental 
features including current use of 
resources. SeCELONGsO “Calls “Lor. the 
identification of likely environmental 
impacts resulting from the interaction of 
the Project activities as described in 
Sections 5.0 and 6.0 on the environmental 
features as described in Section 7.0. 
Measures proposed to avoid, mitigate or 
counteract the undesirable consequences, 
or to enhance desirable effects are to be 


discussed in Section 8. section 9.0 
requires the identification, and 
quantification where possible, of 
residual impacts remaining after all 
assessment should be made of their 
Of tnew EIS. The Appendices, Section 


source information used to support the 
development and preparation of the EIS. 
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2200 SCOPE 

These guidelines are intended to 
apply to the entire Project, including 
the exploration systems and associated 
works. All major alternatives that have 
received active consideration are 
considered to be parts of the Project. 
Construction and operational support 
activities and facilities” (such? cas 
temporary work camps, storage areas and 
transport and communication systems) are 


also considered to be parts of the 
Project. 
3.0 DEFINITION OF TERMS 

The following terms used in this 


document bear definition: 
Associated Projects 
- construction, transportation and 


similar (projects (thate. willl be 
required or will follow as a direct 


result “of “the? inieiabion:, OF “the 
Progect. 

Environmental Assessment Panel 
(Panel) 


- a group of experts appointed to 
review an Environmental Impact 
Statement and advise the Minister 
of the Environment. 


Environmental 
(EIS) 


Impact 


- a documented assessment of the 
environmental consequences of an 
intended project,’ ‘or \feroup eof 
projects, which may have 
significant environmental 
consequences. The EIS is completed 
early in the planning stages of 
development in e@racecordances with 
guidelines established by the Panel 
for that undertaking. 


Statement 
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Tnitiator 


- a federal department or agency which 
intends to undertake or sponsor a 
project, or group of projects, having 
possible environmental effects and which 
is thereby required to take appropriate 
action according to the Environmental 
Assessment and Review Process. 


Project 


- all activities directly associated with 
the exploratory drilling for oil and gas 
in the Canadian Eastern Arctic waters 
juctuding § Battin “Bay, Davis Strait, 
Hudson Strait, Ungava Bay, and any other 
waters affected by the project. igs 
includes all works, facilities, services 
and activities required to construct and 


operate the system and all major 
alternatives that have received active 
consideration. 


Project Area 


- includes all areas, both permanent and 
temporary, for the construction and 
Opetarion, Gg: “the” Project, Such as’ that 
bora tie exploratory drilling sites, ~on 
shore equipment and material storage 
areas, harbours, docks, airfields, 
helicopter pads, roads, construction 
camps, water supply areas, waste disposal 
areas, fuel storage areas and_ such 
undefined contiguous areas as may 
reasonably be considered to be subject to 
impact from Project activities. 


Proponent(s) 
other organization 


government which 
or group 


a ein CONDADY on AOL 
outside the federal 
intends to undertake a project, 
of projects, within the scope of the 
Environmental Assessment and Review 
Process, having possible environmental 
effects. 
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Major Environmental Impact 


Those long and short-term 
environmental impacts that enhance, 
disrupt simpaime or, destroy s existing 
features, conditions or processes in the 
natural ‘environment; or which cause 
enhancement of, or cont LIC with, 
established, traditional orf  shistoric 
jandamise mand ways: (of ites sor sihat 
affect, the’ livelihood or )health= or 
segments of the human population 
(deleterious as well as_ beneficial 
effects); or which significantly change 
the environmental options. 


4.0 OVERVIEW SUMMARY 


The Overview Summary will 
consolidate the important findings of 
the report and will be written in such a 
manner as to allow reviewers to focus 
immediately on items of concern. Le 
should be written in terms understan- 
dable to the general public and in a 
format that allows it to be extracted 
directly for publication by the media, 
or “for = -use™ “by, senior executives 
requiring a quick appraisal of the 
situation. 


The Summary must be published 
separately as well as being included in 
the EIS and must briefly describe the 


Project, the possible ma jor 
enviromental impacts, the avoidance 
and/or mitigating measures to be 


implemented, and the significance of any 
residual environmental impacts. Aspects 
of the development which might stimulate 
public concern should be described with 


particular .clarity. The Summary must 
also, clearly identify, sdata.. saps or 
knowledge deficiencies, and the 
limitations these impose on the 


Enviromental Impact Statement. 
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5.0 SEE. PROJECT. SETTING 
5.1 Declaration and Objective 


The Proponent(s) and Initiator 
of the Project must be identified and 
must» assume, . full... .responsibility ..for 
statements and judgements appearing in 
the Environmental Impact Statement. 


If the project has more than 


one Proponent, the responsibilities of 
each must be clearly identified. The 
Proponents of Associated Projects, upon 


which this Project depends, should also 


be identified. 


The objective of 
should be clearly stated, 
environmental parameters. 


the project 
iD tCeOLrmseeor 


Dele negNeed 

This section should convey the 
primary purpose of the proposed project 
and how the proposed action fits into 
federal or other requirements. The 
Initiator should provide evidence of the 
oil or gas demand for the _ proposed 
development. The timing of the project 
should be outlined with respect to this 
expected demand. Forecast curves 
reflecting existing and historic oil and 
gas demands and the location of these 
demands should also be outlined. The 
principle purpose of this section is to 
indicate the economic perspective against 
which potential environmental impacts may 
be judged. 


5.3 Alternatives 


Briefly review the major 
drilling metheds.,. timing, logistic, .and 
alternatives considered while selecting 
the alternative Eor which Ehis 
Environmental Impact Statement is 
prepared and describe the basis on which 
each alternative was rejected in favor of 
the selected alternative. If possible, 
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describe the significant differences in 
environmental impacts among the 
alternatives considered. The reviewer 
must be in a position to comparatively 


evaluate the costs, benefits and 
environmental risks of each of the 
alternatives considered. 

Extension of existing 
facilities where they exist and 
cancellation of the development’ or 
activity should be considered as 


alternatives. 
5-4 Associated Projects 


The Initiator should identify 
all associated projects that may be 
affected by the proposal and which in 
turn may cause environmental concern. 
Discuss the interrelationships of such 
associated projects and the 
environmental concerns identified 
whether or not these concerns fall 
within the jurisdiction of the proponent 
and/or Initiator. 


The dnitiatorns® -shouldi@talso 
generally discuss in terms of their 
environmental effects the long-term, 
probable developments oor activities 
resulting from the proposal. 


6.0 THE PROPOSAL 


that have 
discussed 
below. 
alternatives 
followed by a 
unique to 


The major alternatives 
considered should be 
under each of the headings 
Factors common to. all 
should be discussed first, 
description of those 
individual alternatives. 


been 


The Project plans must conform to 
existing regulations, guidelines and 
laws, which may be identified by 
referring to the appropriate agencies. 
The proponent should also demonstrate 
that consultations have been held with 
appropriate planning authorities. 
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6.1 General Layout 


The Proponent(s) should provide 
a suitable small scale map showing the 
location of major Project facilities in 
relation to easily recognizable 
geographic features and human 
settlements within the Project area. 


In addition, the Proponent(s) 
should provide suitable maps showing the 
detailed location for all project 
facilities including well sites, 
temporary and permanent transport systems 
and routes (including harbors, docks, 
staging and fuel storage areas, roadways, 
airrields, helicopter pads; 
communications facilities, construction 
camps, borrow and waste disposal areas, 
water supply areas and other ancillary 
facilities. 


6.25) Construction Details 


The following items should be 
described in concise terms: 


a) the method(s) and timing of 
construction for each part or 
phase of the proposal. 


b) the location, volumes 
required, and method of 
acquisition of local 
construction materials ox 
services such as borrow site, 
water supply, waste water 
disposal, housing and any other 


such requirements of the 
proposed type of development or 
activity. 


c) location and other details 
of access roads, increased use 
Otenexistine) roads .and.” other 
transportation facilities. 


d) location, size, duration and 
services of construction camps 
or operational camps. 
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e) interruption to natural 
physical processes in terms of 


timing ana ObheE = perernient 
variables. 

$s) any effluents and 
emissions, including noise, in 
terms of quantity and 
characteristics caused or 


attributable to construction. 


g) the location, method of 
construction, dredging 
requirements and_ scheduling 


£OG” Vanya, “Ports “and = marine 


terminals. 


Operation and Maintenance 


The following items should be 
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applicable: 


a) the important timing and 
other commissioning details of 
the proposal. 


b) information concerning the 
drilling. “pice “and wplatrorm 
including such items as 
performance history, capacity, 
B.O.P. equipment and 
procedures, design against 
environmental threats (e.g. 
moving ice, bottom scouring by 
icebergs, storm surges, sub- 
bottom frozen materials, 
etc.), site position systems 
and/or equipment, navigation 
and/or communication 
equipment, and qualifications 
of the drilling crew. 


©) information on 
Crate” Carr 


support 
and water) with 
respect to environmental 
threats (e.g. storms, wind, 
wave, ice and icing 
conditions, etc.) navigation 
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and communication equipment and 
qualification of crews. 


d) any marine seismic 
activities associated with the 
drilling program(s). 


e) any interruption to natural 
physical processes caused by 
the operation in terms of 
timing, space and magnitude. 


f) expected releases, or 
stockpiles of waste or toxic 
substances used or generated 
during all phases of the 
proposal. Identify all 
DOCeENtLal air, "Land OT «water 
contaminants and outline 
methods of waste disposal to 
avoid health hazards to humans 
and degradation of the 
environment. 


g) the quantity and quality of 
liquid and solid by-products of 
Calis etal il is ge activity, their 
storage, disposal and ultimate 
fate. 


h) information should be 
provided on water requirements 
from fresh or marine sources 
including volumes, seasonal 
times of extraction, treatment 
and disposal for domestic, camp 
or operational purposes. 


i) location of camps and sewage 


disposal systems, sewage 
treatment facia cies, 
anticipated disposal rates 


relative to receiving waters or 
drainage patterns. 


j) the composition, volume and 
method of handling and disposal 
of solid wastes should _ be 
provided. 
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45 Go “TeMNL_Uc. 
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ce) arb vac dhs <daNdDdAo JBACEHN 
Na cNbPbCikxibe'LCs caPcf, <i CAP%C 
odds <IPPLSCF ChLdot Leof ATT 
AbCol Peso JACPNFLECTe APN oP- 
LSD}. 


L ) AcPbCBhEN<bS+D, Ac£Cs AcN<t 
@ef5 dhs kdet Cfhlsto AP bActT . 


k) the nature, transporta- 
tion, storage, use, treatment 
and final disposition of any 


biocide, pipe coating 
materials, anti-corrosion 
materials, flushing agents, 
drilling Lluis. special 
lubricants and. others jtoxic 


substances proposed for use in 
the project and information on 
their expected persistence, 
mobility and ultimate fate in 
the surrounding environment. 


1) quantities and qualities of 
atmospheric emissions such as 
sulphur compounds, hydro- 
carbons, nitrogen oxides, 
water vapour, heavy metals, 
thermal emissions and_= any 
other potential pollutants 
produced during all phases of 
the project. 


m) the quantity and quality of 
other atmospheric emissions 
such as dust, noise, and odour 
produced by H2S and other by- 
products of the proposal. 


n) where applicable changes in 
the use and frequency of 
existing transportation 
modes. 


o) documentation in support of 
all technical and operational 
aspects including the results 
of field tests under compara- 
ble operating conditions of 
the proposed equipment of 
recent Ponioin, e.and. «particu 
larly documentation in support 
of deep water 2000 ce) 
drilling technology. 
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6.4 Environmental 


Systems 


Hazard Prediction 


Describe surveillance and 
prediction systems needed to provide 
adequate protection from weather, ice, 
and other environmental hazards, and the 
manner in which these will be integrated 
with or will incorporate observing and 


predicting systems of the Federal 
Government (Atmospheric Environment 
Service). 
6.5 Abandonment 
Plans for abandonment’ should 
include: 
a) What equipment and 
facilities, both on shore and 
offshore will be removed when 
the project is abandoned 
temporarily or permanently, how 
these will be removed and how 
the area will be reclaimed 
stabilized or otherwise 
secured. 
b) Details for the release, 
loss, storage or ultimate 
disposal of any gaseous, 
liquid, or solid contaminant 
stored or otherwise contained 
in the area. 
IDA, ®) DESCRIPTION OF EXISTING 
ENVIRONMENT AND RESOURCE USE 
A general description of the 
environment based on available data 
should be presented in Section 7.0. This 
information will assist the reader in 
understanding the general pre-develop- 
ment setting. It is expected that, based 
on a general understanding of the 
environment as outlined in Section 7.0 
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and a” descriptiom OL vsthe project. as 
outlined in Section 5.0 and 6.0, the 
proponent(s) will be able to list the 
areas of possible impact. The 
proponent(s) will collect further data 


as required in order to assess_ the 
magnitude of the impact. The environ- 
mental ~impact. “will be defined gin 


detail )in- Section 8 together with, the 
mitigation measures proposed and_ the 
anticipated residual impact (Section 9). 
All pertinent data shall be included in 
Appendix C. If this’ ds mot sfeasiple 
because of quantity, the data shall be 
made available separate from the EIS. 


Im’ particular Section 7.0 should 
describe the natural environment in the 
Progecte ALeaj,ass, kL CXISCS prior to 
Project development with emphasis being 
placed on those components that are of 
particular significance. Where 
knowledge gaps exist, these should be 
noted. A qualitative and quantitative 
description of present resource use 
should also be included Maps of 
appropriate scale, graphs and charts 
should be included in each subsection to 
illustrate resource, and environmental 
information. Sources of information 
should be identified and acknowledged. 


The intent “of “this = section as) to 
provide the context or baseline 
description of the natural environment 
in the Project Area to create a basis 


for identifying the possible environ- 
mental impacts of the Project. The 
following outline of information 


requirements is intended as a guide to 
the nature, scope and level of detailed 
of information necessary to adequately 
describe the existing environment. This 
outline is intended to be neither 
Pestricrive nor. exhaustive “and =) the 
Proponent(s) will apply judgement in 
selecting the baseline environmental 
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components likely to incur significant 
impact from the Project activities. 


Ve. Climate” and Sea Ice tele ice, is ead < 
Consider and discuss the AGoizrriet sla bbeCh-LoYs CL- 
following where applicable: PSUCNaN ANNGPLS <DCPLbeof: 
a) mean and extreme tempe- <1) Ape Vedi Por ssdGiso ls, 
ratures, frequencies and br Olio a5. “bo ddobhAl Sle PoLC 
durations of temperature and Pete ieee ae Gee Ceol 
windchill ranges which may have AsAcNPL&CSFDSPLC <IPc CP odo 5 
significant effects on opera- Aa PCP o<ID. 
tions. 
b) wind and atmospheric <<) oflixe ae bialto\ (get CALaSAa 
stability (e.g. inversions) as To) ClLdd AcLf>Parbod<Cs <L5 
Ee) relate oO) thew conucentra= Je iPboeL bUCA PPSNr ol McD <IL5 
tion and dispersion of airborne CPxaPNaJ, CeeANbCSEstl <5 o>+- 
pollutants, and in combination ber, 


with low temperature, to the 
formation of ice fog. 


c) winds in terms of frequency, C) <doNhSAr<iK, ofletles <ofdd/- 
direction and duration of ERMAD 


critical speeds. 


d) monthly mean and extreme Doe Geant ot nwa has i; 
precipitation and the potential Cie Gi. 2 56 <i Ghote — 
for accumulation of ice or snow [eS tees eles deaxte—5> GLE? 
on structures as a result of Sh Gah Ca meliaes | lee cua G ene ACIS 1c be = 
precipitation or freezing LDDAaNeSELC bLICbCAcoD. Ac 
Spray, and the occurrence of <IPANCPENAT Pole JICaNnnsJ. 


air-frame icing which could 
significantly restrict aircraft 
movements. 


e) low ceilings and visibi- L) <NDdsNoJ <Ls CdhPaNsnsJ 
lities associated with fog, <b> 0%><sc0, Ar<sc0 <bcCbY Aar<- 
Se ae Oe CbSoc D<IANPNDAaP EAT P<caD%e% 
snow “as “factors influencing = iene OR SbeSiLcC. 
operational efficiency or 


emergency procedures. 


f) extreme storms relative to ye) Cea aa ee 
security of drilling systems, b>CD.1, BLD bMNdbel Peso ALd 
Support.’ crate, air “or, “water) MCG Gina = aede anc. 


ald On SHOLce: (acl ities. 


g) details of the establish- 
ment of a weather and sea-ice 
reporting system and its 
integration with relevant 
physical oceanographic data. 


h) the duration and adequacy 
of the weather information 
base. 


7.2 Oceanography 


following 


Consider and discuss the 


where applicable: 


a) spatial distribution of the 
mean and fluctuating compo- 
nents: ol “Vthevrvsur races , tand 
sub-surface water velocity. 
Special reference should be 
given to the eastern limit of 
the water which may be 
expected to flow, into .Hadson 
StGar ec. 


b) wave climate including 
extreme values as they relate 
to structural» integrity, dis- 
ruption of operations, and 
contingency planning. (inclu- 
ding storm surges where appli- 
cable). 


¢c) sea ice including icebergs, 
with particular reference to 
of the open-water season where 
this places limits on the time 
available for regular and 
relief-weld Vdyasilines wand) ‘tor 
effective oil-spill counter 
measures; and to the 
occurrence .0f ice Ialoesi wor 
bergs which may disrupt 
operations during the drilling 
period. 


d) location, characteristics 
and movement of the ice-pack. 
(including lead characte- 
PaAshics) and stresses 
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on bottom founded structures that may be 
impinged upon by ice. 


e) ice scouring with particular reference 
to the frequency and depth of scours and 
the relationship between water depth and 
scour distribution. 


eo ee etrain 


Describe the morphology and 
general nature of the shorelines 
potentially affected by oil and discuss 
the risk of natural seismic activity 
within the development area. 

7.4 Flora and Fauna 

Consider and discuss the 

following where applicable: 


a) Microorganisms 


- distribution and abundance 
of indigenous’ mocrobiota, 
with special reference to 
pleoclasts. 
b) Phytoplankton 
Macrophytes) 


(including 


= species composition, 
distribution, abundance and 
production UCas, chlorophyll 
A). on, axseasonal basis. 
c) Zooplankton 
= Species composition, 
distribution, abundance on a 
seasonal basis. 
d) Benthos 
composition, 
and abundance 
in areas liable to be 
affected by any facet of 
the drilling operation, 


= species 
distribution 


tha ae, 
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=) 


as 


i) 


g) 


together with supporting 
sediment data with respect 
LO MPAbuLClemesi ze, sdistili 
bution and _ susceptibility 
to oil contamination. 


Fish 


i) distribution and abun- 
dance of pelagic eggs and 
larvae. 


ii) distribution and abun- 
dance of juveniles = and 
adults with special refe- 
rence to their coastal 
movements along the east 
coast of Baffin Island and 
Labrador. 


ii) fisheries (freshwater, 
marine and diadromous 
species) with emphasis on 
seasonally important areas 


and fish densities migra- 
tion behaviour, spawning 
requirements, and_ sensi- 
tivities. 

Mammals 

i) population size, sea- 


sonal distribution and 
movements of nearshore and 
offshore species of seals, 
walrus, whales, polar bear 
and white fox. 


ii) -designation of areas 
important to any species, 
@.ge nursery, feeding, 
calving, denning, hauling- 


out Locations. 
Marine birds 


i) seasonal distribution, 
movements and abundance of 
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h) 


i) 


aD) 


marine bird populations in 
nearshore and offshore 
areas. 


Lijeelocation = and’ poptilation 
estimates of seabird 
colonies. 


itt:) identification of 

environmental features 
affecting the timing of 
nesting and migration of the 
various species of marine 
birds in the region. 


Sensitive Species 


i) the identification of any 
species which may be 
sensitive to the proposed 
development and that act as 
important food resources for 
other co-habiting species. 


ii) identification of species 
that may be considered rare 
or endangered, or important 
for subsistance, scientific 
commercial or recreational 
use. 


Historic Trends 


Historic trends in the 
use of the area by animal 
populations, including those 
of direct and indirect 
importance as well as those 
which may be dangerous to 
man. 


Biological Systems 


i) predevelopment levels of 
potential environmental 
contaminants in the physical 
environment, and in selected 
indicator species. 
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ii) either capacity ol aibioLe- 
gical systems to assimilate 
pollutants which may 
results from the proposed 
development or activity. 


Jo) “People 

Consider and dicuss the 
following where applicable; in relation 
to the environmental setting of the 
PLOFECL; 


a) the distribution and 
characteristics of the human 
population including such 


aspects as traditional life 
styles, communities, employ- 
ment, public facilities and 
housing. 


b) cultural, social and 
economic setting of the region 
with recognition of resource 
use and the natural environ- 
ment. 


c) the expected population 
changes or redistribution 
resulting from the proposed 
development. 


7.6 Resource Use 


following 


Consider and discuss the 


where applicable: 


a) characteristics. —of “the 
human population dependent on 
the resources of the area to 
be affected. 


b) existing resource use in 
the area of, and influenced 
by, the proposed development 
and associated projects, with 
ans identifications shistonic 
and current native hunting and 
fishing locations. 
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c) areas of special status such 


as ecological reserves, 
sanctuaries, native land 
reserves, villages, fishing 


stations, hunting and gathering 


areas, areas of archeological, 
historic or paleontological 
significance and areas of 
religious or cultural 
importance. 

d) existing or potential 
recreational and _ subsistance 


use of land and resources. 


8. ENVIRONMENTAL IMPACTS AND MITIGATING 
MEASURES 
This® section ‘should describe the 


impact on the existing environment of the 


project and all its alternatives, either 
direct or indirect, harmful or 
beneficial, with emphasis on those 


actions likely to cause major ecological 
disruptions. All potential environmental 


impacts should be considered and 
discussed in terms of the headings 
identified in Section 7.0 and_ other 


factors considered pertinent. A summary 
including all the concerns identified as 
well as the options and measures 
available to alleviate these concerns 
should be presented. The summary should 
also identify those environmental impacts 
considered to be major. 


Sans General 


The following items should be 
discussed, among others: 


a) the analysis used to define 
impacts. 
fish 


b). changes. in and/or 


wildidfe habitat. 
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c) “alterations of water re- 
gimes including their effects 
on habitat of fish and 
wildife. 


d) interference with fish and 
wildlife populations and _ the 
effect this interference may 


have on the use of these 
populations by man. 

e) land use changes. 

ff) ciner jon plakess crossings 
that would lead to_- slope 


failures, gully erosion and 
related disturbances. 


g).. Sites judgeds {tor be sot 
archaeological or historical 
significance that require 
protection through ordinance 
or by some other means. 


h) CEpereaL information 
deficiencies and where such 
deficiencies have affected the 
prediction of environmental 
impact. 


i) terms of reference for 
future studies to obtain the 
information necessary to 
complete the assessment. 


DD potential environmental 
impacts in terms of existing 
ecological relationships, in 
relation to international, 
national, regional, local or 
site-specific interests. 


k) options and measures that 
may be implemented to avoid, 
minimize, or mitigate harmful 
effects and to enhance 
beneficial effects. 
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1) plans for surveillance and 
monitoring of environmental 
effects. 


m) those impacts identified as 
major. 


n) those impacts directly 
affecting the social fabric of 
the area. 


8.2 Contingency Plans and Counter- 
measures 


Following a general 
imtwoduction and. definition. of the 
geographic area where the plan will 
operate contingency planning is to be 
discussed in two phases: 


1. Risk Analysis - In the event of 
a blowout estimate the type and 
flow rate of gas and oil likely 
to be released. Include a 
discussion of the risks 
associated with the project and 
areas considered sensitive to 
OL poldutioen. 


LA. The risk analysis outlined 
above should be used to: 


a) describe and estimate the 
effectiveness of any counter- 
measures that may be undertaken to 
control oil on the sea surface. 


b) discuss the capability and 
logistics of drilling a relief well 
(include the availability of 
alternate deepwater drilling systems 
where necessary). 


c) discuss the threat of pack ice and 
icebergs, and severe storms to the 
drilling systems and describe the 
countermeasures and dangers involved. 
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A clear statement of the 
procedures, minimum advance 
warning times and time for 
reconnection before drilling 
can resume should be included 
in this section. 


d) present a model to predict 
the trajectory and dispersion 
of oil on the surface of the 
ocean using mean and fluctu- 
ation (tidal currents) surface 
water and wind velocities as 
input parameters and taking 
account of the presence of sea 
ice where applicable. Define 
the limits of the parameters 
over which the- model is 
considered useful, and_ the 
data basis used for defining 
and testing the model. 


e) describe the organization 
and logistics required to 
track, contain and clean up an 
oLlMspitlu » Inelude: 


i) notification procedures 
and chain of command. 


41) roles _ and. gresponsibi- 
lities of industry and 
government personnel mee 
ding government res pon- 
Si beLLey centers and 
established reporting 
procedures. 


111) interface with’ existing or 
proposed contingency plans 
(national and international). 


iv) personnel and equipment 
requirements (provide an in- 
ventory and location for the 
necessary communication, 
containment, cleanup and 
disposal equipment). 


v) time required igeys 
effective action. 
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f) discuss the behaviour of gas 
and oil escaping from a_ blow 
out at the bottom of the sea, 
Include in the discussion: 


i) estimates of how much gas 
and oil might remain on the 
Seatloorn “Or in the water 
column through dissolution or 
change of state. 


ii) methods of estimating the 
trajectory and dispersion of 
the gas and oil while in the 
water column. 


iit) Ultimate. fate-of the oil. 


g) discuss the threat of a 
major fire on the drilling 
platform and describe the fire 
fighting techniques. 


h) describe the training 
program for field personnel and 
proposed oil spill exercices. 
9. RESIDUAL IMPACTS 
The environmental impacts that remain 


atber all practical mitigating measures 
have been incorporated into the proposals 


should be discussed in terms of the 
nature, extend and duration of all such 
impacts on the environment and_ the 


implications, to international, national, 
regional, local and site-specific 
interests, 


10.0 APPENDICES 


The appendices should include lists 
of references cited, lists of reports 
prepared in support of the assessment, 
lists of field data used to describe the 
environment and to undertake the 
impacts. All information must be made 
available to the Panel upon request. 
Additional copies of the material must be 
made available for public perusal at 
locations to be determined. 
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